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ROBERT BAIRD 
NEWBYTH 


ES Q. 


81 R, 


BEG leave to preſent to you my Hiſ- 
tory of the Mineral Kingdom, a work 
which is intended to facilitate the re- 
ſearches of thoſe who are employed in 


exploring thoſe dark regions of nature, 
which contain treaſures for the comfort 


of the public at large, and the emolu- 
ment of each individual to whom they 5 
e 


You,. 


uw ' DEDICATION. 

. Sir, are intereſted in the Seed 6f 
every ſcheme which tends to promote this 
great deſign; and, therefore, with the 


greater freedom I venture to inſcribe to 
you the reſult of mx. enquiries. 


The undertaking is difficult, the fas. 
jet is dark, and the road has been ex- 
plored by few. It will be allowed that 
my intention is good, in endeavouring to 
aſſiſt gentlemen to obtain poſſeſſion of thoſe 
treaſures of nature, and in the beſt and 
eaſieſt manner to draw them from their 
ſubterraneous abode. 


I cannot venture to ſay how far I have 
ſucceeded in the execution of my deſign. 
My intention is not ſo much to propoſe 
or eſtabliſh new theories, as to elucidate 
the ſubject, by concluſions drawn from 
fact and experience; and every one muſt 
allow theſe are our ſureſt guides in ſcience 
and in art, I pretend not to inſtruct the 

philoſopher, but he may be amuſed, by 
having ſuch operations of nature delineated 
to him as he never had an opportunity in 
perſon 


* F 


| DEDICATION, 5 in 


perſon to ni May! 1 Kew that my 
labours will prove uſeful to landed gentle- 
men, in directing their future proceedings 
in Mineralogy? From your connection with 
the ſubject, and your enlarged views con- 
cerning it, you are juſtly ſenſible of its 
advantages to ſociety. I requeſt you will 
take it under your protection, and allow 
me, with the greateſt N to ſubſcribe 
, 


81 R, 
Tis much obliged . 
Moſt obechent umb ſervant, 


JOAN WILLIAMS, 


e. 


G 
September 1789. 50 
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Ges. BRITAIN has long 3 0 been 
called a fortunate iſland, and it muſt 
be acknowledged, that the appellation is 
as proper to Britain as to any other iſland 
or country in the world. The ſoil of this 
iſland is adapted to produce excellent 
grain and fruits. Her downs and verdant 
hills are covered with ſtore of the beſt of 
ſheep, which yield excellent fleeces for our 
manufactures, as well as food for our ta- 
bles. Numerous herds of beeves are fed 
upon her mountains and in her meadows, . 
and her ſeas and rivers abound in the moſt. 
delicious fiſh. The climate of this iſland 
is mild and healthy; ; her mountains breathe 
the pureſt air, and abound in the ſweeteſt 
ſprings, and her valleys are waſhed and 
fertilized by pure and impid ſtreamwe. 

This fortunate iſland is placed almoſt in® 
the center of the habitable world, with free 
and ready egreſs to the Meditertanear, the 
Baltic, the Eaſt and Weſt Indies, and all 


other ſeas to the ſouth and north ;—the _ 


commerce, which is greatly facilitated by 


4 | the 


moſt ns ſack ſituation for extenſive 


the Cafery nd EEE ET of her ſea 
coaſts, the depth and numbers of her ri- 
vers, and the depth and numbers of her 
. bays and ſinuſes all round the iflan — 
Her foreſts produce the hardieſt oaks for 
ſlip-building, and her” ſea-ports the beſt 
and hardieſt ſailors, who are in a manner 
"bred upon the water ;' and no iſland in the 
world ever yet arrived at ſuch commercial 
eminence, and, in conſequence, at ſuch a 
| height of power, wealth, and grandeur. 
But it is not all the external productions 
of this iſland put together, favoured as ſhe 
"18 by the goodneſs of her ſoil and ſituation, 
and aſſiſted by the excellence of her conſtitu- 
tion, and the utmoſt exertion of the genius 
of her ſons, that ever was, or ever will be 
able to raiſe her to ſuch a height of power 
and wealth, or to ſuch commercial and po- 
" Htical conſequence in the world. The ſoil 
of ſome other countries is as good as that 
of Britain, The iſland of Sicily produces 
as excellent grain and better fruits, and 
ſome parts of Spain as good, if not better 
flecces. But Britain has other valuable 
ſources of commerce and wealth. The 
materials of many” of che various and ex- 
: tenſive 


| #1 


; telitve manufactures of che illand; wende 
rived from the bowels of the earth, from 
her plentiful mines and coal works. 

This is the ſource of the Hs w- 

our moſt numerous and extenſive manufac- 

5 tures, and of the utenſils of them all; and 
it is our manufactures that fill and end 
the channels of E e and 1 nan 

our wealth from afar. 

This iſland is a nurfery-of arts, as well 
As of manufactures and commerce. 7 | 
It is a curious and error inge amu 

ment to reflect upon the connection and 
dependence of the arts upon one another, 

and upon the improvements and advances 
_ ſociety i in a poliſhed commercial coun- 

= | A man of genius and of judgment, 
1 hut to the taſk, with a ſtock of informa- ' + 

| "tion and übe of thought like Raynal, 
who would write a book to ſhew us the 
progreſs and improvements of the uſeful 
arts, the æra of remarkable diſcoveries and 
their effects, and the influence which the 
improvements of the uſeful arts has upon 
the commercial and political ſtate of the 
nation, and of the world in general, would 
| _ deſerve the thanks of his country for the 


ertenſive 
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extenſive 6 uſeful inſtruction, 


and national entertainment which his 
book would afford. 


Perhaps it would then appear, chat che 
great quantity and variety of metal which 


this iſland produces has more influence 
upon the commerce, wealth, and power 


of the nation than we are accuſtomed to 
imagine at preſent. But as I have neither 


abilities nor materials for ſuch enquiries, 


1 will leave them to be inveſtigated by 
ſuch as are equal to the taſk, This much, 


however, appears very obvious to me, that 


great numbers are profitably employed in 


our mines, and in conveying the metals 
out of the nation; that the value of theſe 


metals, whether raw or manufactured, 18. 
all clear gain to the nation; that till 


greater numbers are employed to work 


upon the metals for all uſeful and orna- 
mental commodities, and for all utenfils, 


- trades, and arts. What is done without the 
metals? Look into the kitchens and buffets 
of the great and wealthy: what profuſion ! 


And yet all for uſe, When we paſs thro” 
Cheapſide in London, one might imagine 


that all the metal of The. world was fur- 


biſhed 


t u 1 


biſhed up and arranged there for his ins | 
ſpection; ; and yet it is in ſome proportion 
equally plentiful every where. The utili- 
ty of the metals is analogous to their abun- 
dance. The mathematical inſtrument ma- 


ker does but little without them, and much 


is uſed by the blackſmith, whiteſmith, 
copperſmith, pewterer, tin-plate worker, 
coachmaker, cabinet-maker, clockmaker, 
ſilverſmith, engraver, printer, &c. The 


quantities uſed by the various ſorts of | ff 


founders, and the plumbers, are immenſe. 
But if you would wiſh to have a full and 
ma ee view of the profuſion and 


” great utility of the metals, ſtep into the 


work-ſhops and, ware-houſes of Birming- 
ham : How many thouſands are there 
at work ! What amazing quantities of 
wrought goods are ſtored there ready for 
exportation and home conſumption ! There 
you will ſee them buſied in making all that 
is worn of metal by the lady and her maid, 

the clown and the beau, the horſe and Hs 
Tider, both for ornament and real uſe; and 
their ware-houſes contain enough for half 
the world, which muſt paſs through the 
channels of commerce. In ſhort, the plen- 
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ty 5 variety of our own 1 and the. . 
plenty and excellent quality of our coals, 


enables us to manufacture and export more 


and greater variety of metallic , chan : 


any other nation whatever. 

From this imperfect ſketch. of the 11. 
fuſion and extenſive uſe, of our metals, I 
would infer the great importance of the 
Britiſh mines to the commerce, wealth, | 
and grandeur of the nation; and I would. 5 
likewiſe- infer the importance of 1 improve- 
ments in the natural hiſtory of the mine- 


ral kingdom. in ſuch a. country, eſpecially 1 5 


at this period. 
Mineralogy 1 is now become a faſhionable 
Audy in moſt countries of Europe, and 


15 many uſeful and entertaining diſcourſes 


have been made of late years. But the 
preſent vogue and reputation of this hranch 
of knowledge is nothing in compari- 
ſion of its great utility. There cannot 
be a more intereſting ſtudy for a Briton ;- 
for while we have extenſive mines and cok 


lieries, and while the production of them 


can be obtained at a moderate expence, we 
ſhall be confiderable as a manufaQuring 


sf 


FR 
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„ * 
* is particular loſs to hb nels of 
knowledge in the natural hiſtory of the 
mineral kingdom, that this 2 of 
ſcience is neglected in our public ſchools. 
Mineralogy is taught in the Univerfities 
abroad. I believe, that what may be called 
foſſilogy, or the arrangement and deſcrip- 
tion of mineral foſlils, is taught in ſome of 
our public ſchools ; but their inſtructions 
are fourided upon ſmall detached ſamples, 
the collections of the cabinet, which leave 
the country gentleman and the young mi- 
ner as much in the dark as before, with 
reſpect to the knowledge of nature and of 
real mineral appearances, which are the 
true ſources of uſeful knowledge in theſe 
matters; and this ſpecies of knowledge is 
of great importance. No country in the 
world depends ſo much upon the produc- 
tions of the mineral kingdom, for the 
means of comfortable accommodation, 
wealth, and power, as the iſland of Britain. 
Coal is now become of ſuch immenſe 

conſequence to our cities and populous. 
counties, to our forges and other manu- 


factures, that it was impoſſible for us to 


have arrived at ſuch commercial eminence, 
3 and 


Tz) 


and it is as much impoſſible for us to ſup- 
port our preſent flouriſhing ſtate of ſociety 
without it ; and we are equally indebted 
to the other parts of the mineral kingdom 
for many of the ſtaple commodities, which 
are ſo widely diffuſed in the numerous 
channels of our extenſive commerce. 

When we conſider that many thouſands, 
I may ſay millions, of induſtrious hands 
are employed one way 'or other about the 
produce of the mineral kingdom in this 
iſland, we are convinced of the importance 
of the increaſe of knowledge in Mineralo- 
gy, and of the advantage that would ac- 
crue to the nation from the inſtitution of 
a claſs for teaching this ſcience at our 
public ſchools. 

It may be ſaid, that the neceſſary aids 
for ſuch an inſtitution are wanting in this 
iſland ;—there has not yet appeared any 
genuine natural hiſtory of the mineral 
kingdom, founded on ſuch ſound princy 
ples of philoſophy, as would enable a teach- 
er to lay the foundation of, and to com- 
plete a continued courſe of inſtructions in 
the ſcience of mineralogy. There are not, 
that I know of, many valuable books upon 

"Rs 
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che ſubject in our language, excepting ſuch 


as treat of chemiſtry or metallurgy, and 
ſuch as arrange and deſeribe foſſil bodies, 


as they are found in the cabinets of the 


curious, —almoſt all the reſt is nothing but 
wild theory and ſyſtem, built upon fanci- 
ful notions and opinions, the fruits of the 


cloſet, which have no foundation in the 


truth of facts, as they appear in natural 


| hiſtory ; and therefore ſuch books can be 


of no uſe but to amuſe, to multiply divers 
ſity of opinions, and to increaſe ignorance 
of the real knowledge of nature. 
It is this conſideration which induces 
me to give to the public a work the fruit 


of more than forty years experience and 


obſervation, to which great opportunities 
and a mind ardent in reſearches of this 
nature prompted me. How I have exe- 
cuted my plan, the Public ſhall judge: 
But I flatter myſelf, from the great num- 


ber of facts I have aſcertained, and from 


the many diſcoveries I have made, that 
my obſervations may be productive of real 


uſe to mankind, by exciting the purſuit of, 
and giving a proper direction to the ſtudy 


of this ſcience, with more pleaſure, eaſs, 
; and 
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and proficiency than hitherto. The know- 
ledge of truth in every branch ef ſcience 
is pleaſant and profitable; and it is gene- 


rally acknowledged, chat natural hiſtory is 


the moſt pleaſant and profitable of all 


human ſtudies and reſearches; and of all 


the parts of natural hiſtory, che mineral 
kingdom is the moſt magnificent and au- 
guſt, provided that we ſtudy nature her- 
ſelf. There is a noble air of grandeur and 
magnificence 1 in the ſections of lofty piles 
of ſtrata, in huge rugged rocks, and hang- 


ing precipices, in profound caverns, and 


high and extenſiye cliffs of the ſea, not to 
be found in other objects around us. 


Theſe ſcenes aſtoniſh and captivate the 


mind at firſt fight ; and the better we are 


_ acquainted with them, the more we are 


enraptured with the view of the wonder- 
ful and endleſs variety which we diſcover 
in theſe ſcenes of nature; and habi- 
tual application to theſe lanes aſſimi- 


late the mind by degrees to the greatneſs 


of the ſubject. Diſcoveries of truth and at- 


tainments of knowledge in theſe reſearches 


have the happieſt effec on the human mind. 
: in purſuing theſe ſtudies ſucceſsfully, the 


mind ; 


C n {1 


1 mind i is elevated, the underſtanding. is en- 


larged and filled with great ideas, and all 

the powers of the ſoul are exalted and 
pleased at being able to comprehend ſome- 
what of theſe great works of God, In 
ſhort, I conclude that there are no human 
ſtudies ſo amuſing, ſo entertaining, and de- 
lightful as theſe, when the ſtudent de- 
lights in the ſequeſtered ſcenes of nature, 
There is fuch a dignity and variety in 
every part of this ſubject, that it is impoſ- 
ſible for a perſon of any genius and taſte 
to be cloyed with theſe purſuits, Who 


can poſſibly weary of endleſs change, and 


all either aſtoniſhingly great, or fantaſtical- 


= ly groteſque, or beautifully regular ; - and 


I know well, that the more we improve in 
the knowledge of theſe natural ſcenes, the 
more we delight zn them; and therefore, 
without being a prophet, I will venture to 
predict, that whenever young gentlemen 
of genius and attention take pleaſure in 
theſe reſearches, it may be then proclaims 
ed, that the darkneſs is paſt, and. that the 
glorious light of ſcience is riſing upon the 
mineral horizon. Great and rapid pro- 
greſs will then be made 1 in this branch of - 


natural 


AA. 


ſition of knowledge in mineral ſcience. 
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natural knowledge, and the mineral king- 


dom will ſoon be underſtood as well as 


the animal and vegetable kingdoms. But 
the importance of theſe ſtudies ſhould be 


preferred to the pleaſure of them in this 


mining, manufacturing, and commercial 
country, where it may be ſuppoſed there 
are but few landed eſtates that do not con- 
tain ſome mine or mineral foſſil or other, 
which may contribute to the public good, 
and to private emolument; and, therefore, 


I with to excite a lively ſenſe of the im- 


portance of increaſing mineral knowledge. 
In ſuch a country as this, young gentle- 


men of landed property ſhould be initiated 


in the principles of Mineralogy, and ſuch 
youth as aim at profeſſional abilities in 
mineral lines of buſineſs, ſhould have it 
in their power to lay an early foundation 
of knowledge in this branch of natural 
hiſtory, which 1s the beſt way to arrive at 
eminence in the ſtations they are ended 

to fill, 5 
[ have, in the following ſheets, contri- 

buted a ſmall moiety towards the acqui- 


La 7 


4 have laid pretty fully of the natu- 
ral hiſtory of the ſtrata of Coal, and of ſuch 
other ſtrata as are found to accompany 
coal; I have treated fully and diſtinctly of 
the appearances, indications, and ſymp- 
roms of coal; and'I have been very Care- 
ful to diſtinguiſh the real and certain ap- 
pearances from ſuch as are either falſe or 
doubtful. In this part of my ſubject I 
have taken due pains to inveſtigate and 
explain every thing that I thought would 
throw light upon and communicate uſeful 
information relating to a ſubject of ſo 
much importance to ſociety; and I am per- 
ſuaded that my treatiſe upon coal will be 
of uſe to landed gentlemen, towards faci- 
litating the progreſs of youth in the know]w-- 
ledge of this branch of natural hiſtory, and 
as an index for the young coal-maſter. 

The ſecond ſubje treated of in this 
work is the Natural Hiſtory of Mineral 
Veins, and of the other beds and repoſitories 
of the precious and uſeful metals, I 
did not at firſt intend. to publiſh my 
treatiſe concerning metallic mines at this 
time, becauſe, it is not completed; but 

159 . when 
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when the firſt part of my work was put in 
the preſs, I refleted that this ſecond part 
contains a number of particulars which 
may be uſeful to landed gentlemen and 
young miners; and as it is very uncer- 
tain whether I ſhall proceed any farther 
in theſe mineral eſſays than the two vo- 
lumes now publiſhed, I thought it was 
better to offer this in its preſent imper- 
fe& ſtate than to ſuppreſs it altogether. _ 

The hiſtory and deſcription of mineral 
veins 1s perhaps more full and explicit 
than can be found any where elſe. The 
_ precepts upon ſhoading and huſhing are 
the reſult of much practice: The obſer- 
vations and inſtructions concerning the 
appearances and ſymptoms of mines will 
give ſatisfaction, and be a ſure guide 
to all fuch as have occaſion to conſult _ 
them ; and the local examples of the ap- 
pearances of ſome valuable mines may, in 


the courſe of time, be of great uſe to ſ0- ” 


Ciety. 
Such hiſtorical facts have always ben 
conſidered as valuable communications. 


In e all that is advanced in this im- 


tas 17 


mY) 


= perfect fragment is the fruit of my own 
*X obſervation and experience; and, therefore, 
it ſhould be of ſome value, ſuch produc. 
tions being generally uſeful to ſociety. | 
Theſe two eſſays upon coal and the | 
metallic mines. compoſe hs firſt volume. 
In the ſecond volume I proceed to — 
a view of the prevailing ſtrata of Great 


Britain, and of many intereſting phæno- 


mena of the ſuperficies of our globe. 
The philoſophy or natural hiſtory of 
the ſuperficies of the globe is an intereſt» 
ing ſubject to all mankind in a ſocial ſtate. 
Many of the neceſſaries, and moſt of the 
conveniencies of life are found eicher up- 
on or a little within the ſurface of the 
globe, being the productions of the mine- 
ral kingdom; and we are obliged to many 
of the ſtrata for the plenty and excellence 
of our food. Lime is of great uſe to me- 
liorate the ſoil, and to ſtimulate or excite 
vegetation, and the gradual weathering and 


| decompoſition of the ſuperficies of many 


other ſtrata, reſtore and increaſe the foil,which 
may be in part exhauſted or carried away 
by rains and currents; and if we look 
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upon our houſes, and within them, we 


may ſoon perceive how much we are in- | 
debted to the mineral kingdom. : 

The moſt remarkable phænomena which 
preſent themſelves to us upon the ſurface, 
and as far as we penetrate within the ſur- 
face of the globe, are remarked and ex- 
plained in this third 25 under ſeveral 


heads. 


1/4, I have ben a view of the prevail- 


ing rocks and ſtrata of this iſland, to 


fee which of them are ſtratified, and ach | 
of them are not. On this head I have ex- 

amined the appearance, colours, quali- 
ty, thickneſs, regularity, bearing, ſlope, 


and courſe of the ſeveral claſſes of ſtra- 


ta: I have collected a great number of 
intereſting facts and local examples; and 
I have been at great pains to ſelect, and 
to examine particularly ſuch | ſtrata as are 
moſt uſeſul to ſociety. | | 

2d, 1 have treated of the W ende 


of the ſuperficies of our globe by the agen- 
cy of water. In this diſquiſition the en- 
ghtened and candid naturaliſt will find a 


conſiderable number of abſtruſe, but inte- 
ms N above ground and be- 
low, 


* 


\ t 


low, raiſed PERS! obſcurity, and treated of 


and explained upon rational principles, in a 
clear, cmnine nee and ine er Wa 
NED e 

34, I have St og part of 550 3 
fritem of Count Buffon and others upon 


this ſubject, to ſee how they correſpond 
with the real ſtructure of the ſuperficies 
of the globe, and other phenomena of na- 


ture; and what I have advanced under 
this head will bear the ſevereſt ſcrutiny W 
n ei « 

4th, 1 have created, of the natural like 


of mountains, and of their glens and exca- 
vations, which is a ſublime and difficult 


ſubject. In this part the height and fi- 
gure of the mountains, the profundity, di- 


rection, and extent of their excavations, 
the exterior and interior ſtructure, with 
all the moſt remarkable phænomena of 
mountains, and other irregularities of the 


ſurface of the globe, are fully accounted 


for and explained to a demonſtration, up- 
on the principles of the agency of water, 
and of the prodigious height and force 
of the diluvian tides; and the clear light 
which 18 s thrown upon this great ſubject, 


will 
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He euch: "of my — der dk 
4: Þ 5th, 1 have examined the w_— owe 
lity, the ſize, figure, and other phæn onen 
of the larger grains and fragments which 


are found in the compoſition 1 of our rocks 


-and ſtrata, and theſe enquiries naturally 
lead us into profound and intereſting diſ— 
quiſitions relating to the univerſal deluge, 
—to the "preſent © hooks the neee | 
earth. 

This profound and: fol fabj "Y is na- 
turally myſterious and obſcure, but it has 
been involved in infinitely greater obſcurity 
and confuſion by the theories and ſyſtems 
of all ages, as the ſubject never has been 
-well underſtood ;—out of which obſcurity 
aud confufion I have endeavoured to raiſe 
it, and to explain and illuſtrate the doctrine 
of the deluge upon rational principles, a- 
"greeable to the laws and [cropped of 
omg 


"6th, I have made a few chenden : 


- e eg ſeveral other ſubjects relating 


to the mineral kingdom, among which 


there will be een an e e nga. neh 


er Velen. 
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A e leave in this alata -obſerve,ithat 
in all this work IL aim at me uſeful 110 
Knete "eſpecially within the limits of my 
untry,-—my native iſland; but in 
the tract upon volcanoes my genius and 
imagination ſoars above the height of the 
Britiſh mountains, and takes a view of all 
mankind upon the whole face of the globe, 
and eſpecially where they now are, or may 
hereafter be plagued with the dreadful cala- 
mity of volcanoes; and to be the inſtrument 


of ſaving many lives from ſudden deſtruc- 


tion, — to mitigate the miſeries and abridge 
common loſſes in volcanic countries; and 
if my rules and inſtructions for that pur- 


poſe are thoroughly conſidered and fol- 
lowed, I am perſuaded that what I have 


written will produce happy effects. The ; | 


tract upon volcanoes is founded upon ex- 


perimental ſcience and real knowledge of 


natural hiſtory; and, therefore, T hope, 


' that in time very happy conſequences will 
reſult from my eſſay upon this ſubject; 
in compoſing which, the whole powers of 
my ſoul were animated and r. in . | 
vent deſires of Gong _—_ = 
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The diſſertations concerning the 
lance of the waters of the ocean, and the 
accumulated mountains of ice and frozen 
ſnow, which mutually and reciprocally de- 
pend upon and illuſtrate one another; 
concerning the peopling of America by 
land from the north-eaſt of Aſia, and its 
a being ſtocked with land animals from Ar- 
menia, in an early age, before the moun- 
tains of frozen ſnow were greatly accumu- 
laated; concerning the peſtilential effects of 
humid vapours ariſing from the ſlime of 
new formed lands, from marſhes and ex- 
tenſive woods in warm countries, and how 


lent philoſophers as make advances in uſe- 


85 * 7 4 bf 4 
[ J 


ba- 


to mitigate theſe diſmal calamities, and 


to baniſh theſe undermining enemies of 
the human race; concerning the deepen- 
ing and improving the beds and bars of 
the navigable and other rivers of the world, 
and the draining and improving of marſhes, 
new formed, and wood-lands, with the 
great and glorious conſequences of ſuch 
works, for the health, longevity, general 
_ happineſs, and proſperity. of all nations; 
are humbly ſubmitted to the examination. 


and cenſure of ſuch: candid and benevo- 


ful 


 % we 


"6 


FS] improvements, and the e W 
happineſs of mankind the ultimate end of 


the exertion of their talents; In theſe diſ- 


ſertations they will find many valuable ; 

hints, which they can improve, and a great 
deal of matter of vaſt importance and con- 
ſequence to the health' and welfare of the 


world, very ill put together, and in an un- 


couth dreſs, but which they may e 
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Since writing 44 . RP all 1 pro- 


poſed to advance at preſent in the follow- 


ing eſſays, I have peruſed a New Theory 


of the Earth, by James Hutton, M. D. 
F. R. 8. Edinburgh, concerning which I beg 
leave to make a few remarks in this Py 


* ten 4 "natural: of eminent 
abilities, . whoſe knowledge in ſeveral 
branches of mineralogy does , honour to 


| his country, as ſome of his obſervations in 


the treatiſe under review clearly evince. 
The propoſitions he ſtates, with the con- 
cluſions he draws from them, to confirm 


| his hypotheſis in the theory of the earth, 
ſhall be the * of the following. obſer- 


vations. 


The 
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The Doctor's general PO in . f 
een of the earth may be compriſed. in 


theſe four propoſitions. 


, That all our rocks and ſtrata dats 
been formed by ſubſidence under the wa- 
ters of a former ocean, from the decay o 


and waſte of a former earth, earried down 


to the ſea by land-floods, ; 
24, That theſe ſubmarine * W 1 
ſtrata were heated to the degree of fuſion 


by ſubterraneous fire, while immerſed un- 


der the waters of the ocean, by which 
heat and fuſion, the lax and porous ſedi- 
ment was conſolidated, perfectly cemented, 
and all the pores and cavities filled up by 
the melted matter, while the whole may 
was in a ſtate of fuſion. 
3a, That the rocks and en ſo Has 
and conſolidated under the waters of the 
ocean, were afterwards inflated, and forced 
up from under water by the expanſive 
power of the ſubterrancous fire, to the 
height of our habitable earth; and of the 
loftieſt mountains 2.705 the : ſurface of the 
globe. 
4th, That theſe operations: of nature, 
viz, the decay and waſte of the old land, 
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land under the waters of the ocean, and 75 


the change of the ſtrata now forming un- 
der water to future dry land, is a progreſ- 

five work of nature, which always did, 
and always will go on in a r 155 5 


1 ere We world after world. 


8 The firſt af! Weng „ bbs _ 


| 1 fully anſwered and refuted before it a 


was written, at leaſt before it was publiſh»! 
ed, in my examination of the ſyſtem of 
Count Buffon in his Theory of the Earth, 


vrhich will be found in the ſecond Volume 


of my Eſſays upon the Mineral: Kingdoms, 


concerning which, I will venture to ſay, 


and the candid intelligent naturaliſt will 
ſay with me, that I have not left the Doc 
tor ſo much as a particle of earthy mat- 
ter to form one of his future worlds, for 
a ſingle particle would ſave the whole ſuc- 
ceſſion. I have now effectually cut off 

all his ſupplies, and appropriated them to 
a better uſe; and I hope it will be acs 
knowledged, that I have made a good uſe 
of them. There is little or no difference 
between Count Buffon and Dr Hutton in 
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monſtration, that the ſea purges itſelf by 


L* 


this part of their ſeveral theories ; and 
therefore, what I have advanced concern» 


ing Buffon's, is equally TO: 1 che 


Doctor 8. 


I have, 15 my examination of Come 
Buffon's Theory, - frankly acknowledged 
the truth of almoſt all that the Count and 


the Doctor advance about the Wendet. 


decompoſition, and waſte of the ſuperficies 


of many of our rocks and ſtrata, and of 
our mountains and cavernous ſhores. 


The ſpoils of the mountains are carried 
e by land- floods to the valleys and to 


the borders of the ocean. S0 far we go to- 


gether; but here we muſt part, as I poſiti ve- 
ly deny that any ſtrata are formed under 
the waters of the ocean. I have, in that 


part of my eſſays, made it evident to a de- 


the tides of all the earthy matter carried 
down by the floods, which earthy matter 
is thrown back upon the ſhores, in the 
bays and creeks, and at the mouths of 
great rivers, where, by degrees, it en- 


larges the bounds of the dry land in ex- 


act proportion to the e ane 
down by Iu floods. . 
. 4 1 5 5 | It 
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A Are of my eſſays, here eles 1 
155 demonſtrated, that the earthy matt 
waſhed off the face of our mour 
rocks has no manner of tendency to the 
real waſte and deſtruction of the preſent 
earth ; ſo far from it, that, on the contra: 
ry, the habitable parts of the earth are 


gradually, but really. and effectually reno- 


vated, enlarged, and improved thereby. 

I have proved, that many lakes, marſhes, 
and frightful gulphs among the moun- 
tains and in the plains, have been filled 
up in the courſe of the rivers of the world; 
which are now rich, beautiful and habitas 
ble countries; that many millions of acres 

of new land have been made in the valleys 
and plains, at the mouths of the rivers in 
the bays, creeks, and ſhores of the oecan; 
and that very many and extenſive portions 
of this new land are now the fat valleys 
by the rivers, which are the ſcenes of po- 
pulation, wealth, and ſocial happineſs. It 
is upon this deſcription of land that the 
higheſt number of the great commercial 
cities of the world are ſeated, ſuch as, for 
inſtance, London, Amſterdam, Alexandria; 
and nenne which 
bare 


| have long been the ſeats of learning and 
the arts, of commerce, wealth; and glory. 
Whoever will take the trouble to peruſe 
my eſſays, will be convinced and ſatisfied 
that the Deltas, Belgias, and Carſes, and 
other deſcriptions of new land, formed and 
forming in all parts of the world, fully 
and perfectly correſpond with the quantity 
of matter waſhed off the mountains and 

rocks, and they will there ſee it clearly | 
proved that all this is a real, a great, a 
fubſtantial, and a durable improvement of 
the preſent earth. Man cannot live upon 
the ſummits, nor high up the ſides of lofty 
mountains; but the froſts and thaws, and 
cother changes of the air and weather, de- 
compoſe part of the ſuperficies of the 
mountains, which is carried down by the 
floods to the valleys and to the margin of 
the ſea, where new land is . in- 
ereaſed, which enlarges the of the 
earth in convenient fituations for n 
population, and for all the improvements 
which are neceſſary for increaſing human 
and ſocial felicity; z and are not the ſpoils 
of the mountains much better diſpoſed of 
LY this way, than if ſpread out at random 
- = RO,” 


throug 
imaginary worlds in the craniums 11 our 


it, we ſhould, in that event, have no coal, 


the bounds of the ocean, to form 


1 philoſophers? 
But this uſe which the wiſe at Kod: 


| e providence of God makes of the ſe- 


diment of rivers in the ordinary courſe of 
things, is not a well fancied hypotheſis, 
propoſed for the amuſement or confuſion 

of the inquiſitive mind of man; but it is 
a real and viſible fact, which may be view- 


ed, examined, and thoroughly inveſtigated | 
by the man of leiſure and abilities; and 1 


am perſuaded, that if Dr Hutton will 

read my papers upon this ſubject, he will 
be convinced of the errors *of” per 8 4 5 : 
> Now: it being clearly Ava that 
no ſtrata are formed in the bed, or under 


the waters of the ocean, all our author's 


inveſtigations and reaſoning upon that ſub- 


ject of courſe fall to the ground; and 1 


have in my eſſays made it evident to a 


demonſtration, that if, for argument's ſake, 
we allow the particles of matter carried 
down by the rivers to be ſpread out over 
the bounds of the ocean, and to ſubſide in 
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no Ee TORY freeſtone; nor any othe 

ful foſſil body. We ſhould have no ſuch 
thing as ſtrata, nor bed, no 
any kind whatſoever, but all would be one 


t= 1 


uniform ſolid maſs of ſediment, compound- 


ed of all things. It is in vain to ſay it 
would be otherwiſe. | The known and ac- 
| knowledged laws of nature forbid it; and 


all the experience we have of ſediment 
proves the fact, that all would be a blend- 


ed indiſtinguiſhable maſs, as I have fully 


ſhewn in my eſſays, to which I refer for 
clearing up the point under conſideration, 
If we can ſuppoſe any order or diſtinction 


in ſediment, it muſt agree with, the laws 
of gravitation; of courſe the heavieſt parti- 
cles would ſubſide, and take poſſeſhon of 
the loweſt place, from which they would 
not be diſlodged by the lighteſt. But we 
need not deſcend to particulars. Stratifi- 


cation muſt. be performed by a ſhallow 


ſpread and flow of water; but we can- 
not allow of ſtratification, nor of any di- 


ſtinction of ſtrata of different qualities un- 
der the bed or waters of the ocean, without 
a miracle for each; and we need not have 


recourſe to miracles, when the phznomena 
of 


her uſe- 


or diviſion of 


- | x ; 13 


of narure can "TY £4 . 1 


upon rational and mechanical prin- 


en agreeable to the known. laws and 


viſible operations of nature. But I will 
not inſiſt upon this topic here. I have 


3 confuted this part of the Buffonian 


theory, and n Hauch A wy Wen 
from itt. 1505 18 10 


II. The ſecond düng wee to our 
conſideration in Dr Hutton's Theory is, 
the conſolidation of our rocks and ſtrata, 
while ſtill under the waters of the ocean, 
by the heat and fuſion of ſubterraneous 
fire. Our author's doctrine of ſubterrane- 
ous fire, and its effects in the conſolidation 
of the ſtrata, by means of fuſion beneath 
the waters of the ocean, is a ſingular hy- 


| potheſis 3 but it is not altogether new. 
Woodward and others have advanced the 

Notions of central and ſubterraneous fire 
many of the phznomena of nature from 


the operations or effects of theſe imagina» - 


ry fires; but I do not know that any of 


them before our author gave theſe fires 
the office of ng the earthy maſs, in 
order 


1 "x xxxii 1 

cal to cement and conſolidate our Sm 
though Ray conjectures, that ee 
might be forced up by earthquakes, and 
by the flatus of volcanic fire; but none, | 
that I know of, before the Doctor, have 
given this imaginary central fire the office 
of melting the oozy bed of the ocean, in 
order to reduce it by futon into ſolid 
rocks and ſtrata. 

Our author's abilities as a naturaliſt, 
8 and his chemical knowledge, enable him 
to produce and reaſon upon many ſeem- 
ing facts to ſupport and illuſtrate his hy- 
potheſis; but, unluckily for this propoſi- 
tion, we fee in little the very ſame natural 
effects produced before our eyes without 
the application of vifible fire, though not 
without the influence and effects of the 
elementary atmoſpherical fire. There is 
no room to doubt, that natural chemiſtry 
is more powerful, extenſive, and various | 
than the artificial. It is difficult to limit 
the powers and effects of variouſly com- 
bined mineral liquors, i in diſſolving part of 
various foſſil bodies in their natural ſitua- 
tions, in the bowels of the earth. One 
* . we are | ſure of, that various terrene 
matters 
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matters are in a ine or fluid ſtate, 


mixed with the waters which percollate the 


pores and cranies of our rocks and ſtrata. 
As an undeniable proof of this, we ſee nu- 


merous foſſil bodies of various qualities 
and degrees of hardneſs formed and form- 
ing before our eyes, which are as well 


conſolidated and cemented as if they had 


been fuſed by fire upon our author's plan 


of cementation; and theſe, not in ſmall 


and inconſiderable cryſtallizations and ſtal- 


lactites, but we ſee conſiderably large con- 
cretions formed by a gradual accretion of 
matter depoſited by water. In ſome places, 


ve ſee caverns of various degrees of extent 
and magnitude, ſome of which are almoſt, 
and others altogether filled up by-a ſmall 
flow of water, depoſiting particles of ſtony 
matter ; and the bodies ſo formed are af- 
terwards conſolidated, in the courſe of no 
very long time, to degrees of ſtrength and 


induration equal to any of our rocks and 


ſtrata. Mines recently worked are in ma- 
ny places ſo quickly choaked up by the 
formation of various concretions, that we 
are PRE, obliged to demoliſh them, to pre- 
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vent their ſtopping up the paſſage _— 
mer. 

l have ſeen ſabterraneous mines or 983 
leries, which were worked by my direc- 
tion, ſo filled up and choaked; and I can 
ſhew ſome others, which, if neglected for 

ten or a dozen of years, would be choaked 
up ſo effectually, and the contents would 
be ſo conſolidated, that it would require 
an expence to open them up again, almoſt 
if not fully equal to the firſt. The hiſto- 
ry or natural philoſophy of ſtony concre- 
tions 1s already explained in the 2d Vol. 

of my Eſſays, and. need not be ace 
here. 

We find in many places various kinds 
of ſpar, of fluor, and of agate, formed and 
forming by water, depoſiting particles of 
different qualities. Some of the bodies ſo 
formed are homogeneous, and ſome com- 
_ pounded. Some of theſe con-:retions aſ- 
ſume a fine ſmooth uniform texture; 
others exhibit, when broken, a cubic ad 
a tabulated ſtructure; and others again 
have a coarſe and homely grain in the in- 
fide, In ſome places, the quality of theſe 
_ concretions is ear, in others ſilice- 

| | | ous, 
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ceous, and in many places ferruginous; 

and we frequently find them containing 
a mixture of particles of different qua- 
lities. Many of theſe acquire degrees of 
ſtrength and hardneſs equal to any of our 
rocks and ſtrata; and therefore we may 
infer, that the cementing quality is either 
contained in the maſs of matter. depoſited 
by the water, or that it is imparted by the 
influence of the atmoſphere, Jam much 
inclined to believe it is the laſt, and, I am 


perſuaded, that the elementary fire of our 
_ atmoſphere inſpiſlates a great many fluid 


f ; 


ſubſtances in all the three kingdoms of 


nature; and by penetrating their maſles, 
and being detained and lodged there, 


brings them gradually to various degrees 
. folidity, ſtrength, and hardneſs, No 


it is very obſervable, that the cementing 


matter which fills up the pores and inter- 


ſtices of our rocks and ſtrata,. which con- 


nects their ſeveral parts, and promotes 


their ſolidity, ſtrength, and induration, 
has the very ſame appearance, and is of 
the very ſame quality, as the various foſ- 


111 concretions we are ſpeaking of; but 
both the Fong concretions and the cemen- 


ring 


2 3 
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ting quality of the ſtrata contain a greater 


variety and mixture of ſtony matter than 
we can eaſily enumerate” or deſcribe. - 

From theſe obſervations we may ſafely 
r, that theſe various ſubſtances of dif- 
ferent qualities are now in a diſſolved fluid 
ſtate, mixed with water. The various con- 
cretions formed by water, iſſuing into 
places acceſſible to the external air, juſti- 
fies the inference, and proves the truth of 


it; and that our rocks and ftrata are ce- 


mented and conſolidated by ſimilar ſub- 
ſtances, is evident to our ſenſes ; but whe- 
ther the cementing matter was contained 
in, and blended with the general compo- 
ſition when the ſtrata were firſt formed, or 


Was afterwards inſinuated by the percol- 
lation of water, through the pores and 


cranies of the ſtrata, I will not now en- 
quire. Some ſmall veins and maſſes of 
theſe ſubſtances, found pure in our rocks 
and ſtrata, ſeem to favour the ſuppoſiti- 
on of the ſtrata being cemented by the 


inſinuation of particles, and the extra- 
ordinary induration of ſome of our exter- 
nal rocks countenances the ſame idea; and 1 
have no doubt, une the elementary fire has 


4 


a great re in producing every degres e of 
foldiry and induration. - 

Much of the cementing: matter of our 
rocks has more of the appearance of a jel- 
, which is hardened by degrees from an 
aqueous ſolution, than of being RY 
wy the fuſion of fre. LES 

Theſe obſervations and facts e it 
evident to a demonſtration, that fuſion by 
fire is not neceſſary for the cementing and 
induration of our rocks and ſtrata. We 
have abundance of examples 1 in little of a 
contrary proceſs ; and, in truth, the com- 
ponent parts of ſore of our ſtrata, the in- 
flammable quality of others, and every i- 
tuation and phænomena of the ſtrata in ge- 
neral, proves, that they have not been af- 
fected by fire. We ſee evident marks of 
water in the diſpoſition, ſtructure, and 
form, and in all the exterior and interior 
phænomena of the ſtrata; but we ſee no 
real mark or character of fire, excepting 
in volcanoes, which are accidental, local, 
and very limited, have every character 
of being accidental, and only produce diſ- 
order and confuſion; and, moreover, the 
90 and natural hiſtory of volcanoes is 


Fe 
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pretty * known, and is inveſtigated and 
explained in the 2d Vol. of my Eſſays. 
The philoſopher or naturaliſt, who can 
deliberately embrace the idea of our real 
ſtrata being cemented and conſolidated by 
fuſion by fire, either under or out of the 
waters of the ocean, muſt have his mind 
ſtrangely warped by attachment to ſyſtem. 
Such a heat as would melt and bring the 
whole ſolid globe to a ſtate of fuſion, muſt 
neceſſarily heat the whole waters of the 
occan up to boiling, and the boiling heat 
of the waters muſt continue for many ages. 
J ſuppoſe, that a ſolid globe of the magni- 
rude and denſity of our earth, heated to 
a ſtate of faſion, would require many 
thouſand years to cool again to the 
temperature of our carth and water; of 
conſequence, the waters would he kept in 
a boiling ſtate the moſt of the time : What 
then would become of all the finny and 
teſtaceous tribes of the ocean? | 
Neither any of them, nor any of their 
ſpermatic powers and virtues could poſſi- 
bly live in ſuch a heat; of courſe, they 


ad be all created anew after each of 


theſe worlds is cooled. The terreſtrial 
| tribes 


tribes muſt be in as bad a ſituation as thoſe 


of the watery element. This appears to 


be an aukward hypotheſis. With reſpect 


to the ſolid part of the globe atfelf, fuch a 


ſubterraneous heat as would effectually pe- 


netrate the whole maſs, ſo as to bring 


every part to a ſtate of fuſion, inſtead of 
leaving dliſtinct and regular ſtrata of vari- 
ous qualities, thickneſs, and other charac- 
ters, ſeparated from one another, as we 


find them, the whole ſolid globe muſt be 


run together into one ſolid flag, which 
might exhibit many cracks and fractures 
after cooling; but they would all be the 


cracks and fractures of an immenſe maſs 
of glaſs or flag. There could be no hori- 
zontal diviſions, nor marks of ſtrata of 


any kind, nor could we have any coal, nor 
any uſeful ſtone or foſſil whatſoever 


Such is the nature of this eee 


hypotheſis ? 

We have the moſt early. raddizions of 
our globe ſuffering a great cataſtrophe and 
change by water, which is recorded by 


Moſes, and by many other eminent ancient 


philoſophers; and Count Buffon, Dr Hut- 
ton, and many other modern naturaliſts, 
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ſee and acknowledge the marks of water 


in all parts of the ſuperficies of the globe: 
but ſuch is their bias to the ſyſ⸗ 
tem of fire, that they attempt to con- 
vert all the rocks and ſtrata of the globe 


into ſo many lavas of different colours and 


ſtructures; and in order to countenance 


and afliſt hair favourite agent, with all the 
powers of a heated unguarded imagina- 
tion, one goes up to the ſource of all fire, 
in order to have the ſolid parts of our 


globe melted down in the ſun ; another 


goes down to the ſubterraneous regions, 


and blows up his fire there to a ſufficient . 


degree of heat to melt all the ſuperincum- 
bent rocks and ſtrata to the degree of fu- 
ſion, even when immerſed under the wa- 
ters of the ocean, which is, I think, a new 


method of fuſing earthy matter by fire.— 
Others again are content to honour this 
agent with the formation of ſome few of 


our ſtrata, ſuch as the baſaltes, and a few 


others of nearly a ſimilar appearance; but 


after all that they have advanced, or can 
advance to countenance this hypotheſis, 
it is certain that none of the rocks and 


ſtrata, which are a e of che ſolid ſuper- 


b ficies 


£3: 


fire. 
The quality, component parts, interior 


ſtructure, and appearance of our rocks and 
ſtrata, are very diſtinguiſhable from ſlags 


or lava. Dr Hutton acknowledges this in 


the 66th page of his Theory of the Earth, 


where he ſays, that a faſible ſubſtance, 
* or mineral compoſition in a fluid ſtate, 
is emitted from thoſe places of the earth, 
at which ſubterraneous fire and expan- 


FO 


character for ſuch productions in gene- 
the natural conſtitution of thoſe bodies. 


finding a piece of lava in any plac of 
the earth, ſays with certainty, Here is a 
* ſtone which had congealed from a melted 
+ ſtate,” This paſſage is abundantly di- 
ſtint, and I will ſay farther, that it is ge- 
| nerally very eaſy for every unprejudiced 
| naturaliſt to diſtinguiſh: a real ſtone from 
| piece of ſlag or lava. The baſaltes is a 

1 * 0 
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eie of our e exhibit ay of the real 
marks and characters of being formed by 


ſive force are manifeſted in thoſe. erup- 
tive operations. In examining theſe 
emitted bodies, men of ſcience find a a 


ralizing the ſubſtance, and underſtand 


It is in this manner that ſuch a perſon 
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eat ſtone, which all modern philoſophers 
have ſet down as belonging to the claſs 
of lavas; but I have made it evident in 
my eflays, that the bafaltes is a real ſtone, 
the component parts of which I have 
pointed out; and I have made it appear, 
that there are in ſeveral places many and 
extenſive ſtrata of this ftone, which are 
diſpoſed in their ſtations among other | 
ſtrata of different characters and qualities, 
which are placed above and below the ſe- 
veral ſtrata of baſaltes, and theſe ſtrata of 
baſaltes ſpread out as wide, and ftretch as 
far every way as the other different ſtrata 
among which they are ranged; and there- 
fore, no man, who underſtands: the real 
ſtrutute of the ſuperficies of our globe, 
will pretend to fay that baſaltes is a lava, 
unleſs he ſays that all the other ſtrata which 
accompany baſaltes are alſo lava. Where 
ſtrata of baſaltine rocks are blended promiſ- 
cuouſly among ſtrata of different rocks, it is 
neceſlary either to call them all ſtrata of lava 
or ſtrata of ſtone. Dr Hutton indeed talks in 
his Theory of inſerting a lava, viz. baſaltes, | 
among other ſtrata of different qualities; 
our I would aſk the Doctor how he is to lift 
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and equal height from the ſtrata below 


them, for many miles extent every way, 
and to keep them aſunder, until ſuch a 
quantity of melted laya is poured in as 
will fill up all the extenſive empty ſpace to 
form the , new. inſerted ſtratum, . I am 
ſpeaking of regular and extended ſtrata, 
which belongs to the natural hiſtory of 
haſaltes, and I can ſhew Dr Hutton a con- 
ſiderable number of ſtrata of baſaltes, 
blended ſtratum ſuper ſtratum, among 
other various ſtrata of different cha- 


racters and qualities, among which are 


a conſiderable number of ſtrata of pit 
coal; and ſome of theſe coals are in im- 
mats contact with ſtrata of baſaltes, 


as the immediate roof and pavement 


of the coals; and I can ſhew him all 
theſe ſeveral ſtrata, with their concomitant - 
ſtrata, in a ſtretch of many miles; and. I 
can ſhew ſimilar phznomena 1 in Weſt Lo- 
thian, 1n Ayrſhire, and in Fife, &c. ; and, 
therefore, i it is difficult to believe. that his 
ſaltes is lava, unleſs we alſo belieye that 
Teen of, coal, and all their 'concomitant 

_ ſtrata, 
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Nikita! breite are lars, which ſounds 4 25 
like an abſurdity. 4 
It appears to, me rational, ad even ne- 
ceſſary to ſuppoſe, that if the ſtrata were 
conſolidated and cemented by the heat 
and fuſion of ſubterraneous fire, all the 
ſtrata, which have a tendency to, and may 
eaſily be hardened by fire, would be found 


in an indurated ſtate; but this in fact is 
not the caſe,— ſo far from it, that it is well 


known to every perſon who takes the 
leaſt notice of theſe things, that we find in 
all countries great numbers of tilly and 


argillaceous ſtrata, ſo very ſoft, Mew they 


differ little from a mere ſediment, from 
which the water has been preſſed out, and 
which decompoſes and falls to a mere ſe- 
diment or clay, almoſt immediately upon 
being expoſed to the external air: And it is 


remarkable, that theſe ſoft argillaceous 
ſtrata are commonly ſituated immediately 
above and below very hard ſtrata of in- 
durated ſtone, upon which the external 
air has no ſudden viſible effect. How | 


ſhall we account for this fact upon this 
hypotheſis? It cannot be pretended, that 
_ ſoft ſtrata contain any marks or cha- 

rakter 
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racters of being conſolidated by the heat 
and fuſion of fire; for they are not con- 


ſolidated nor cemented at all, but only 
compreſſed by the ſaperincumbent weight 


of ſtrata; nor can it be pretended, that 


they are not capable of being hardened by 
fire. In fact, we know the contrary by 
experience, as they are every day hardened 
in our open fires, and in proper kilns, for 


various purpoſes, and to various degrees of 
ſolidity and induration. Tf ſubterraneous 


fire had produced the ſolidity of our rocks, 


7 theſe ſoft ſubſtances would have been in- 


durated, as well as their concomitant ſtra- 


ta. But theſe ſoft ſtrata are a proof, that 
our rocks are cemented by a terrene, ſparry, 


and filiceous fluid, which is, by degrees, 
inſpiſſated and kardincd by the preſſing 


out or evaporation of ſuperfluous moiſture ; 


and they alſo prove, that theſe argillace- 
cous ſtrata can only be conſolidated and ce- 
mented by fire, which has not been applied 
to them. We can only ſelec a few facts 
which oppoſe this ſyſtem. The inſtances 


to be found in the book of nature are 
. 
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I. The third propoſition which we 


are to conſider in our author's Theory 'of | 


the Earth, viz. That the rocks and ſtrata, 
which were formed and conſolidated be- 
neath the waters of the ocean by ſubterra- 


neous fire, were afterwards inflated and 
Forced up from under water, by the expan- |} 


five force of the ſame eee fire, to 


the height of our habitable earth, and of 
all the mountains upon the face of the 


globe, is an hypotheſis as ſingular and ex- 


traordinary as the conſolidation. of ſtrata 


beneath the waters of the ocean by the 


heat and fuſion of fire. Moſt of the ope- 


rations and effects of ſubterraneous fire, 
that we have any knowledge of, are out- 
rageouſly violent and deſtructive, and only 
produce diſorder and ruin. If the bed of 
the ocean was really to be forced up by 
ſubterraneous fire to the height of our 
mountains, we might expect to find as 
great confuſion and diſorder, and marks of 
the ruins of a world, among Dr Hutton 8 


mountains as among Dr Burnet's; but 1 


have ſhewed, in my Natural Hiſtory of 
Mountains, that the ſtrata of our real 


n are as regular” as in any of the 


Plains. 


[ ai 


plains, In truth, I have not ſeen fuch re- 
gularity of the ſtrata any where elſe as 
among the highland mountains of Locha- 
ber, which are the higheſt in Britain. 
The local examples, which I have pointed 
out there, will evince the truth of this af- 
5 ſertion to N who will to aldertrin che | 
fact. | 

Our anche lays. great ares upon the 
phznomena of mineral veins, and of the 
_ ores and other ſubſtances found in them, 
to ſupport and confirm his fiery ſyſtem ; 
but, in truth, every appearance of mineral 
veins, and of their contents, point to 
water with a diſtinct and legible index, as 
the chief agent in their formation, &. 
which ſubject I have inveſtigated and ex- 
plained in my Natural Hiſtory of the ay 
neral Kingdom. 

Upon the ſuppoſition of our 3 8 
Theory of Mineral Veins being true, all 
our veins ſhould be wide above, and nar- 
rower below, which is not found true in 
experience, very many of them being ex- 
ceeding ſtrait and narrow for many fa- 
thoms next the ſurface, which are very 


wide further doun; ; and if this Theory 


Was 
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was true, every fobltancs: FRE in. \ thath 
veins ſhould be the hardeſt in all the 
bowels of the earth, becauſe the force and 
violence of the ſubterraneous fire would 
have a much ' freer paſſage through theſe |} 
open fiſſures, than through ſolid unbroken | 
ſtrata of ſeveral thouſand miles of thick- | 
neſs; but this, in truth, is not the caſe, 
the An of many of our mineral veins 
being exceeding ſoft and argillaceous.— 
Again, upon the ſuppokition of the con- 
tents of our mineral veins being formed 
by metallic ſteams, forced up from below 
by the influence of ſubterraneous fire, our 
mineral ores ſhould be all pure and un- 
mixed with earthy or ſtony matter, which 
18 not ſo; and moreover, upon this hypo- 
theſis, no metallic or mineral ore would 
be found out of the cavities of mineral 
' veins; but neither is this the caſe; on the 
contrary, every mineraliſt knows very well, 
that gold, ſilver, copper, tin, lead, iron, &c. 
are commonly found, in a diſperſed ſtate, 
in large and ſmaller grains, flowers and 
| maſſes, throughout the body of many of 
our rocks and ſtrata, intimately e 
with their ne as one of the com- 


e 
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ponent parts of ſuch oaks. and 8 
Gold is generally found in grains of vari- 
ous ſizes, mixed in the compoſition of ma- 
ny rocks and ſtrata, and the origin of 
gold-duſt is from the decompoſition of the 
Tips rficies of theſe rocks, which 1s waſhed 
| 5 5 by the floods, and depoſited in the 
beds of rivers. Iron is blended in great 
quantity in the compoſition of moſt of our 
rocks, and ſo abundantly in ſome of them, 
as to be worth melting out for uſe; and, 
moreover, we have in many places great 
numbers of whole ſtrata of iron ſtone ſo 
rich as to be equal, if not to exceed, the 
beſt of our iron ores in the produce of the : 
furnace. In working downwards, many 
of our mineral veins are cut out, and fail 


at various depths, by a different ſtratum 


coming in below, which the vein does not 
penetrate. The rich vein of lead at Llan- 
gunog, in Montgomeryſhire, which was 
five yards wide of ſolid ore, was cut off 
below in-this manner : 

A bed of ſchiſtus came in at a certain | 
depth below, which cut out both the ore 
and the vein ſo entirely, that no veſtige of 
either entered the ene or could ever 

G after 
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after be found. FO trials were made 
on all hands to no purpoſe, as neither vein 


nor ore ever appeared. "Theſe circum- 


| ſtances do not agree with the idea of our : 
ores being formed by mineral ſteams, for- 
ced up by ſubterraneous fires; and, there- 
fore, we muſt acknowledge, that the ſub- 
ſtances of which our ores have been form- £ 
ed were poured into our veins by water 
from above, as well as the various f. ars 
and all the contents of mineral veins.— 

There is a curious and ſurpriſing. mixture 
of many different ſubſtances in ſeveral mi- 
neral veins. In ſome of them, we find 
lead, copper, ſilver, and ſeveral other me- 


tallic and ſemi- metallic ores; and, in the 


ſame vein, we find calcareous . ſiliceous 
ſpar, with a variety of other ſtones and 
mineral matters of various colours, quali- 
ties, and degrees of hardneſs; and we fre- 
quently find many of theſe, and ſometimes 
all of them, blended together. in the conca- 
vity of the ſame vein. Every phznomenon 
of theſe different ores and different ſtones 
proves to ocular demonſtration, that all 
the difterent ſubſtances in the compoſition 
were poured in from above, and mixed 
Fro N . together 
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together awhile: in a humid '« or "Aud Nats, 


and that they were afterwards conſolidat- | 


ed together into ſuch CE anale as 5 
we find them. ; 5 3 


j 


. The fourth propoſition offered. to 
our conſideration, in our author's Theory 


of the Earth, is alſo pretty ſingular, which - 


is, that theſe operations of nature, viz. the 

decay and waſte of the old land, the form- 
ing and conſolidation of new land under 
the waters of the ocean, and the change of 
the ſtrata now forming under water into 
future dry land, is a progreſſive work of 


nature, which always did, and always will 


go on, forming world after world in per- 
Arne” ſucceſſion. 

This hypotheſis agrees pretty nearly ith 
- Gn Buffon's, only that the Count brings 
about his ſucceſſive changes by a watery 
proceſs, without the agency of fire, after 
having the original matter of the whole 
£2 once thoroughly vitrified in the fun. 
Both the Count and our author ſtrenuouſfly 
inſiſt upon the waſte of the ſuperficies of 
the mountains, and of the rocky ſhores of 


the ocean, 'by the force of the tides and 
_ forms, 


11 


ſtorms, as an infallible proof of the FTA 
dual deſtruction of the exiſting ' dry land, 
and they both infer from hence the ſuc- 
ceſſive changes of habitable worlds. as a 
neceſſary conſequence, I have in my E{- 
ſays fully inveſtigated and explained theſe 
matters. I have pointed out the utmoſt extent 
of the waſte of the mountains; and I have 
acknowledged, that the weight of mighty 
waves, propelled by the tides and ſtormy 
winds, have powerful effects in undermin- 
ing and: waſting the rocky ſhores ; but 


Hs then I have made it evident, that this white 


and deſtruction only advance to a certain 
length and degree, where it tops; and I have 
drawn the line, and pointed out the depre- 
dations of the waves with ſome exactneſs; 
and have made it evident to our ſenſes, 
that hitherto they come, but no farther. 
In ſome places, the ſands are interpoſed 
to defend the rocks, and the very flow di- 
minution of the ſands by attrition is 
abundantly made up by freſh ſupplies fur- 
niſhed by the rivers. | In other places, the 
rocks are covered by a ſhelly incruſtation, 
the work of ſmall teſtaceous tribes, which 
perfectly defend theſe rocks againſt any 


* 
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injury from the waves. We may cuppoſs, 
that all or moſt of our maritime coaſts were 
at firſt expoſed to the ravages of the ocean. 
: At preſent, the greateſt part is defended 
by the ſands and teſtaceous incruſtations; 


and it is rational to ſuppoſe, that, in the 15 
courſe of time, all the ſhores of the ocean 


will be perfectly defended by theſe means. 
With reſpect to the real encroachments 
which he ſea has hitherto ' made, or may 
hereafter make, upon the land, I think we 
may ſafely conclude, that a million of 
_ acres of new land have been made from 
the ſediment of the rivers for every ſingle 
acre of the rocky ſhores that has been 
waſted by the waves of the ſea. 
This is no ſuppoſition; it is a fact 
abundantly evident to our ſenſes; and it 
is a ſort of retrograde operation towards 
the ſucceſſive change of worlds contended 
for by our philoſophers. - 
- Dr Hutton inveſtigates a  confiderable 
number of foſhl bodies, and explains their 
phænomena to countenance his own hy- 
potheſis. It would extend this Preface to 
doo great length, were 1 to examine 
what he has advanced ee ee 
N 2 
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a I will only take notice a the 
teſtaceous tribes of the ocean. He tells 


us, that theſe exuviæ, being and in the 


body and compoſition of our rocks and 


7 ſtrata, is a clear proof, that thoſe ſtrata 
were formed by water, which is ſo far 


true. I alſo aſſert, that theſe exuviæ, and 
all the other remains of plants and animals 
found in the body and compoſition of our 


ſtrata, is a deciſive proof that the ſtrata 
were formed by the agency of water; at the 


ſame time, I poſitively deny, that our ſtra - 
ta were formed beneath the waters of the 
ocean. The natural hiſtory of the forma- 
tion of our ſtrata is fully explained in the 


ſecond Volume of my Eſſays upon rational 


and mechanical principles, to which I re- 


fer for ſatisfaction on this topic. In miy 


opinion, our author's philoſophy is not 


more exceptionable in any part of his 
Theory than in treating of marine teſta- 
ceous animals, as he makes theſe in effect 
to be very extenſive creators of matter, 


which is exalting them much too high in 


our ſyſtem of things. The Doctor ſays, 


that one fourth part of the folid bulk of 


dur globe is en of limeſtone, marble, 


and 


8 1 
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4 l 4 | | 
and other 1 matter, which I hh i 


is giving it too great a proportion. My ge- : 


neral obſervations have been pretty exten- 
five; and, as far as I can judge, all our 
limeſtones,” marbles, chalk-ſtone, and clay= 
marl, which is ſoft limeſtone, and all 
other calcareous foſſil ſubſtances, may a- 
mount to about a ſeventh or eighth part of 
the ſolid bulk of the ſuperficies of the 
globe, which is a great deal indeed. Now 
our author aſſerts, in plain terms, and in 
ſeveral parts of his Theory, that this im- 
menſe bulk of ſolid calcareous foſſil matter 
was all of it produced from the remains of 
the teſtaceous tribes of the ocean, In my 
opinion, the propoſition may be reverſtds ; 
and we may with more truth aſſert, that - 
the calcareous matter produced them, than 
that they, produced it. | 
found in great numbers near old ſtone 
and lime walls; yet we never imagine, 
that theſe walls were produced by ſnails. 
It is almoſt evident to our ſenſes, that theſe 1 
animals find the calcareous matter in a 


T fluid ſtate mixed in the waters of the 


ocean and the land, which they collect and 
uſe to make ſhells, coral, &.- To lay that 
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they produce this matter, is much the 
fame as to ſay that they create it. Matter 


is only changed from one form of exiſtence 


to another in the reproduction and growth 


of animal and vegetable bodies, but they 


really produce no part of matter that did . 


not exiſt before in another form, I grant, 


that the exuviæ of teſtaceous animals are 
found in great abundance in many of our 
limeſtones and marbles, but not in all of 
them. There are very extenſive rocks and 
ſtrata of the mountain-limeſtones, and 
marbles of various colours, texture, and 


degrees of hardneſs, in which not the leaſt 


particle of ſhell or coral 1s to be found. 

Theſe ſhells are alſo found in ſeveral 
other ſtrata beſides the calcareous, all 
which only proves, that theſe marine eu- 
viz were blended in the maſs of chaotic 


matter when theſe ſeveral ſtrata were form- 


ed; but to ſay that theſe animals can pro- 
Aude any particle of matter, is not good 
philoſophy. We know, that calcareous 
matter certainly exiſts in a diſſolved fluid 


| ſtate, mixed in abundance with the waters 


of the ocean, which is ſeparated from the 


Water in conſiderable quantity, in the com- 


mon 
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my 


mon . of making ſalt of ſea drink. 
How the teſtaceous tribes make uſe of it 


in making ſhells and corals, is too nice 


a proceſs for my inveſtigation. | Shells and 
corals could not exiſt, as we find them in 
the body of the rocks and ſtrata, upon the 
ere el, of theſe rocks being conſolidat- 
ed by the heat and fuſion of fire, becauſe. 


a ſmaller degree. of heat than i 18 ſufficient | 
to bring our, rocks to a ſtate, of fuſions 


would calcine all the ſhells and corals, with, 
the limeſtones to boot; and when once 
they are calcined, they are no more. ſhells, 


| &c. but quick lime, to which they would 


fall, with the leaſt humidity; and the whole 


| bowels of the earth, as far as we Deut 


is full of humidity, ©. ©... RO a” 

In ſhort, few of our n s 1480 
Ban are defenſible, and no wonder, when 
he warps and ſtrains every thing to ſup- 
port an unaccountable ſyſtem, viz. the 
eternity of the world; which ſtrange no- 
tion is the fartheſt of all from being de- 
fenſible. All parts of nature, tbe minute 
as well as the grand and magnificent, pro- 
claim aloud, and point out in legible cha- 
radters the infinite power anc 
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all- wiſe and Wee G and Profice- . 


ver of the univerſe. The Supreme Being 


hath highly favoured us with an exalted 
ſtation, and hath given us the image of 

his own attributes. We daily enjoy the 
fruits of his care and benevolence, and we 
feel the effects of his goodneſs, whether 
we advert to and acknowledge it or not. 


The impreſſions of divinity are legibly ol 


ſtamped on all the works of God; and 
when we clearly behold the charters of 
ineffable wiſdom in the great plan of cre- 
ation,—of infinite {kill and intelligence in 
the contrivance, diſpoſition, and fine fa- 


bric of all the parts of nature,—of almigh- 


ty power in producing all things and up- 


holding them, —and of exuberant and un- 


bounded goodneſs in communicating good 
to all animated nature, we then have exal- 


ted ideas of the Supreme Being; and if we 


reflect upon our own diſtinguiſhed rank 
and ſituation in the ſcale of beings, and of 
our privileges and powers of acquiring 
knowledge and promoting mutual and ſo- 
cial happineſs, our hearts will exult in the 
diſplay of the glory of the Creator in 


| Fo youe'y and if we believe that the 


Creator 


8 . 
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. creator and 9 of the ack pro- + 


tects and cares for us, our hearts will over- 
flow with grateful love of the Deity ; ; we 


ſhall then rejoice in his works and in his 


Far en,, 


But ſceptical notions have a pernicious 
influence in damping the ſacred fire in 
our hearts, in cooling the ardour of our 


ſpirits, and in blotting out the native im- 


preſſions of the Deity ſtamped on our 
hearts. The wild and unnatural notion 


of the eternity of the world leads firſt to 


ſcepticiſm,and at laſt to downright infidelity 


and atheiſm. If once we entertain a firm 


perſuaſion that the world is eternal, and 
can go on of itſelf in the reproduction and 


_ progreſſive viciſſitude of things, we may 
then ſuppoſe that there 1s no uſe for the 
interpoſition of a governing power; and 
becauſe we do not ſee the Supreme Being 


with our bodily eyes, we, depoſe the al- 


mighty Creator and Governor of the uni- 
verſe from his office, and inſtead of divine 
providence, we commit the care of all 
things to blind chance. Like a mob, 
Who think ans can do well nap with. 


out. 
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out TINY e depoſe and day theit 
Magiſtrates, - But this is rebellion againſt 
lawful authority, which muſt ſoon end in 
anarchy, confuſion, and miſery, and ſo does 
our intellectual rebellion, How degrads 
ing is infidelity! how miſerable muſt a 
thinking man be in diſtreſs, who does 
not believe that there 1s at the head of the 
creation, a good, intelligent, and powerful 
being, who cares for his welfare Bert 


all the ſtages of exiſtence ! | | 
That Dr Hutton aims at eſtabliſhing 


the belief of the eternity of the world, is 


6 
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evident from the whole drift of his ſyſtem, 


and from his own words, for he concludes 
his ſingular theory with theſe ſingular ex- 
ons ; Having, in the natural hiſtory 
of the earth, ſeen a ſucceſſion of worlds, 
we may from this conelude, that there 
is a ſyſtem in nature, in like manner 

as, from ſeeing the revolutions of the 
planets, it is concluded, that there is a 
ſyſtem by which they are intended to 
continue thoſe revolutions. But if the 
ſucceſhon of worlds is eſtabliſhed in the 
ſyſtem of nature, it is in vain to look 


« for any thing higher in the origin of the 


+ earth. 
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* The reſult, therefote, of our pre- 


ſent enquiry is, that we find no H 
ei Werne n ere 


Cong 7 

Thus, our madhrü oh e «bon 
hard to confirm their favourite fropricitas) 
&ec. by all poſhble means; or, in other 
words, they labour hard to rob us of our 


beſt inheritance, both here and hereafter, 


---to ſap the foundations of our belief in 
revelation, and of the ſuperintending care 


and love, and of the over-ruling providence 


of the all-benevolent, all-powerful God, 


our Saviour, who cares for us, and up- 


holds us through all the ſtages of our exiſ- 


tence, and like actual robbers, theſe 


philoſophers give as nothing in exchange 
for our natural inheritance. If they ſay 


that we are poor miſtaken ignorants, and 


that they wiſh to convince us of our er- 
ror,—this is worſe than nothing. If we 
err in charity, let us live and die in this 
error. It is more happy to live in a full 


perſuaſion,—in a feeling ſenſe of the love 


of God and man, while here, and in the 


| confident hope of eternal felicity hereafter, 


than to ſuppoſe that 1 is no ſach 
thing, 
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| 8 theſe divine faculties and pro- 
penſities of our ſouls which make us ca- 


pable of loving God and man, —of admir- 
ing God in his works, and of ranging 
thro” his creation with ſublime delight. 
ſhall periſh for ever, and fink into the hor- 


rible gulph of non-entity. Let us turn our 
eyes from the horrid abyſs, and ſtretch. 


out our hands, and cry, Oy e or we 
periſh! _ 
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Sceptic philoſophers innovatars in phyſics and chronology, 
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| Singular e 
| Atterics peopled from Tartary, LM 

The junction of the Old and New Continents proved from. 
Captain Cook's laſt Voyage, . 
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ed Im ice and frozen ſnow, 0 
| Intereſting hints about new formed and marſhy ney Mm, 
; Phyſical cauſes of the antediluvian longevity, and of the firſt 
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any of thoſe other concomitar 


* compoſe the ſuperficies of our globe. 


There are in many coal countries, and. in ma- 
ot coal fields, a conſiderable number of ſtrata or 


which is Found to be fully as regular 35 

Mnecomitant ſtrata found in 
| the coal field, lying above and: below the coal, 
or indeed of any other of the various ſtrata. 


beds of coal, of various qualities and thickneſs, 


placed /ftratum ſuper Hratum, with a great variety 


of other ſtrata interpoſed” 


Every ſtratum of coal has ſome degree, pl, ark 
vity or ſlope, and a longitudinal bearing, and it 
-YOL. L " 


etween them; and 
ſometimes different ſtrata or ſeams of coal are ſo 
near to one another, that two, three, or more of 
them are cut through and worked in one pit, 


„ „ 


which lags K wal hes it muſt 5 
concluded, that coal is not an adventitious recent 
jo production, but that every ſtratum of it bears its 
proportion in compoſing the ſuperficies of the 
globe, and that the ſtrata of coal are coeval . 
che other ſtrata which accompany them. 
As there is nothing ſo effectual as et ex- 
Iniptes to enable us to form proper ideas in en- 
quiries of this nature, let us go to the rocky 
ſhores of the ocean, or to ſome river which has 
cut deep into the rock, and chuſe out a fair and 
| lofty ſection of the ſtrata ; but care ſhould be ta- 
ken to chuſe a proper ſection: Now a ſection that 
is cut in # line parallel to tlie bearing of the ſtra- 
ta, is not à proper oneꝶ nor ſniould the ſtrata be 
too thick, as very thick ſtrata of ſtone are apt to 
be broken tranſvetſely from the beds of the ſtrata, 
and it is not eaſy to diſtinguith the real beds or 
ſtratification of the rock from the tranſverſe cut- 
ters. I have frequently ſeen very thick beds of 
ok broken "tranſverſely into ſuch equal and pa- 
rallel diviſions, that it required a good deal of 
attention to diſtinguiſſi the real beds of the ftrata 
from theſe tranſverſe cutters. 

The beſt ſection for aſſiſting our . to We | 
proper notions of the ' diſpoſition of the ſtrata, is 
one cut in a line nearly parallel to the 3 
of the ſtrata, that is in W from dip 


middling thiekneſs, * -divifions of the . « 
veral beds perfectly diſtinct. In ſuch a ſection 
the ſeveral ſtrata of various thickneſa and quali, 
ties are ſeen lying one above another, in as regu- 
ne the: loaves of EO or a n * 
planks. 1 e 
If the wn | decline 2 litle with an ponds hating 
the ſection is the better adapted for this exami- 
nation, as in that caſe the one edge of each ſtra⸗ 
tum will dip down gradually out of our ſight, 
and the other edge will be ſeen to riſe up quits 
to the graſs roots; and this order, in the diſpoſi- 
tion of the ſtrata, is the moſt convenient imagin- 
able for ſociety, as it favours 15 8 ante, of | 
end of coals; quarries; Me-. th pages 
Me find, that ſtrata of coal 4 ee „ 
tinue ſo good and regular ſo near the ſurface f 
the ground as ſome others of à harder texture. 
Limeſtone, whinſtone, baſaltes, and many other 
hard rocks, continue firm and good quite up to 
the ſuperficies of the ſtrata; whereas, on the 
contrary, many of the ſofter: and weaker ſtrata 
crack and crumble, or diſſolve, near the an EN 
and the ſuperficies of ſuch firata decompoſe, | 
fall into ſandy particles, which are mix 
the foil, or carried down. the ſtream. . = e 
Many coals: are not more . 0 ee to „„ 
near the ſurface than a heap of ſoot, and many ; 


* 
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the upper ſoil: Nevertheleſs, further down, under 


proper cover, the ſeams of coal, and other ſoft 5 


ſtrata which accompany them, acquire ſtrength 
and conſiſtence, and preſerve their thickneſs and 
their ſtation one ove another a regularly as - 

BB of aher fences the tm 


£ b one, ie a magnificent and à pleaſing 


fight. If we look up to the ſummit of a magni- 
ficent pile of ſtrata, we perceive that they keep 
the ſame diſtance from one another above as 
they do below. Let us fix (for example) upon any 
two diſtin& layers, or ſtrata, at ſeveral yards diſ- 
tance from one another, and ſtretch a horizontal 
line below, from the baſe of the one to the baſe 
of the other; we will ſuppoſe that the line meg- 
ſures a hundred feet: Now, if the ſame length 

of line is ſtretched horizontally up at the ſurface, 

we will find that it ſpans them above as well as 
below, and that they are nearly the ſame diſ- 
tance from one another. The upper edge of 
every individual ſtratum in the ſection is called 
by Scotch colliers the crop of it ; and if it ap- 


| pears to the day, it is called the out-burf of 


the ſtratum. In England, they ſay it baſets out, 

Now, as the diſtance betwixt the two different 

ohne Fey che 
_ fame 


„ 


Goon: line of having. and 
the ſame. declivity or flope for half a mile, or 
any given diſtance; and in that caſe the two 
layers or ſtrata hang on will continue at the ſame 
diſtance. from one another all the way, ſo long 
_ and.ſo far upon the line of bearing, as. the ſtrata 
ma the ſame degree of declivity. If they 
ter, or nearer to the horizontal. p li- 
ee the crops of them will be found. at 2 . 
greater diſtance; but if they are elevated to 5 | 
greater degree of ſlope, or nearer the vertica 
| fition, in that caſe, they will be found nearer. to 
one another, in properties to the eee or i 
| ſer degree of flope. 

2 ͤ 
claſs or range of ſtrata always, run parallel to one | 
another. What I mean by a range or claſs of 
ſtrata, is any number of ſtrata that lie contiguous 
to, and accompany one another, and that are dif- 


poſed one above another in the ſame place; as 


for inſtance the number of ſeams of coal and 
the other ſtrata which accompany them in the 
ſame coal field. Theſe are all diſpoſed one above 

another in regular order, as I have ſhown in the 
ſection under review, and they all run parallel to 
one another to any diſtance; for if one of them 


| ſuffer any interruption, diſturbance or change, 


| they generally all ſuffer the e ſame, and when they 


have 


- all floor regularly again, ſo that the e 
of the ſame range of ſtrata is always preſerved. 
Every ſtratum in a whole range, or claſs, or 
coal field, is ſpread out to a vaſt extent in an 
inclining Pa we may ſuppoſe-of a mile, 
or of ſeveral miles ſquare, like an inclining 


field, or face of a country. A dead level line, 


drawn through this inclining plane, is called the 


bearing of the ſtrata, and another line, drawn 


right acroſs the dead level or bearing, is called 
the declivity of the ſtrata, or the dip and riſe -of 
the ſtrata, We generally can ſee but a very little 
way from the riſe to the dip, or along the line 
of declivity of the ſtrata, becauſe the ſtrata 
ſoon dip down out of our ſight, and generally a 
great number of other ſtrata come on above 
them; but, on the contrary, we can ſometimes 
trace the ſame individual ſtratum or number of 


ſtrata along the ſurface, or dead level line, for ſe- 


- veral miles; and therefore we may properly oy 
2 this the longitudinal line of bearing. 
Alt very frequently happens that the rata bi 
ſtretch or ſpread as far upon the latitudinal line 
of declivity as they do upon the longitudinal line 
of bearing; but then we cannot ſee them ſo far. 
We often ſee the ſuperficies of the ſtrata in dif- 
ferent places upon the line of bearing burſting 
our, and appearing to whe —_ in ** rivulets, 

tocks, 


aw 
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9 Tombs Kc. ; and we frequently work qu . 
ries, and eſpecially coals, to a-confiderable-length 
upon the ſtreteh of this line; whereas the ſtrata 
upon the ſtretch of the line of declivity are ſoun 
concealed out of our ſight. From theſe obſerva- 
tions it appears, that every individual ſtratum i in 
the whole ſection keeps its ſtation where you ſee 
it placed, and that it ſpreads as wide and ſtretches 
as far as any of thoſe which are placed above 
and below it, which perhaps may be for ſeveral 


miles every way. Now a ſeam of coal being a 5 


regular ſtratum, it muſt follow of conſequence, 
that when the crop or outburſt of a ſeam is once 
Goran, it will ſpread as wide every Way as 
any of the other ine n are found to accom- 
pany it. 
The ane which 1 is placed e 2. 
bove the ſeam of coal, is properly. called the roof 
of the coal, and the ſtratum which is placed im- 
mediately below a ſeam of coal, is properly called 
the pavement of the coal. Now theſe three, that 
is, the ſtratum of coal, and its roof and pave- 
ment, with the other concomitant ſtrata. lying 
above and below: them, always. preſerve their 
ſtations and paralleliſm, that is, they are all 
ſtretched out and ſpread one above another upon 
the ſame inclining plane, and they have the 
ſame line of bearing and the ſame line of . decli» 


(* 
When a young naturaliſt has viewed a few ve 


e of the ſtrata, and has conſidered 
a little the ſtretch or ſpreading out of the regular 


|  Rrrata, as deſcribed above; when he afterwards 


deſcends into a coal-work, and is ſhewn the ſec- 
tions of the ſeams of coal, and other ſtrata cut 


| through in ſinking the pit; when he examines 


the ſeam of coal which they are then working, 
and finds it preſerve an equal thickneſs between 
roof and pavement, perhaps for ſeveral hundred 
yards from the pit bottom ; when he has ſeen 
the whole coal wall, that is the unwrought coal; 
and all the boards or rooms in which the col- 
liers are working, with a prodigious number of 
Coal pillars left for ſupporting the roof, and finds 
the coal every where of nearly the ſame thic 
and preſerving nearly the ſame declivity or ſlope, 
the firſt thing that ſtrikes his imagination, next 
to the novelty of the whole ſcene, is the extreme 
regularity of the ſtratum of coal ſo deep down; 
and to ſuch an extent below ground; and lie 
Will perhaps i imagine it a very eaſy matter to pur - 
ſue and work out a ſeam of coal to any extent; 
even through the whole length of the iſland; but 
experience does not find it ſo eaſy a taſk as a fan- 
guine theoriſt may be apt at firſt to imagine. 
Experience meets with numberleſs rubs and in- 
terruptions in working coal, many of which oc- 
* great trouble and expence, and ſome of 
G them 
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them prove the loſs of the coal altogether, either 
by its being cut off, or rendered unit 1 Ew! 
ing with profit. 

An accurate knowledge of the ats in a a 
| Held is indiſpenſably neceſſary to a coal-maſter 
and to obtain this knowledge, he ſhould himſelf 
enter the pits, mines; and levels ſunk and drove 
in the coal field. In theſe he will ſee a great 
number of the different ſtrata of ſtone, and of 
the other coal metals, thick and thin, hard and 
ſoft. An accurate coal-maſter will make him- 
ſelf well acquainted with the quality, colour, and 
thickneſs of each of theſe, and how far each of 
them is above or below ſuch and ſuch a ſeam of 
coal. He, will carefully conſider the order of 
the different ſtrata, as they lie fratum ſuper ſtra- 
tum with reſpect to one another, by which 
means, when he ſees any one of them, he 
knows what others are to be found next to it, 
both above and below. Now this knowledge is 
often of ſingular uſe to him; as for inſtance, 
when the coal is thrown either up or down by 
one of thoſe flips, which I am by and by to de- 
ſcribe. In that caſe, the coal appears to be loſt. 
Well, what is he do in this difficulty? The coal 
is of too much conſequence to be given up. 
What method then is to be adopted in order 
to recover it? That he cannot properly reſolve 
upon, until he knows firſt how far it is \thrown 
Wk tn B 1 out 
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out of its regular courſe, up or down. But how 
is he to know how far the coal is thrown off its 
former level? The readieſt way to be maſter of 
this intereſting point, is to pierce the ſtone, or 
rather ſtrata, which faces the workmen, where 
the coal is cut off and loſt; and if he knows it 
Vith certainty, he is encouraged, as in that caſe 
he knows pretty nearly how far the coal is thrown 
off its ordinary level, either up or down; and 
he can then judge. which is the moſt proper me- 
thod to recover it with leaſt expence of time and 
money. 'Fhe coal is ſometimes thrown a great 
way out of its former courſe by great dykes and 
lips, which frequently make it neceſſary to ſearch 
for it upon the other fide of ſuch troubles; and 
many accidents happen which make it ſometimes 
neceſſary to ſhift the former ſtation altogether, 
and to ſink new pits, &c. ; in which caſes, an ac- 
quaintance with the hiſtory of the ſtrata which 
accompany the coal becomes abſolutely neceſſary, 
and the want of it makes many to grope in the 
dark, and often to commit blunders at a great deal 
of unneceffary expence and loſs of time, and 
 fometimes to miſcarry altogether, - when they 
might have ſucceeded better had they but known 
what they were about, and been maſter of the 
hiſtory of the ſtrata which accompany their coals. 
Some of the ſtrata which lie near the coal are 
frequently ſeen cropping out in rivulets and other 
places 


WI 
places, where the ſoperficles of the ſtrata appear, 
and an expert coal-maſter knows what uſe te 


make of ſuch diſcoveries. He will be very care- 


ful to inveſtigate all he ſees from time to time, 
until the place, and diſpoſition, and other pheno- 
mena of all the ſtrata in the coal field are be. 
come familiar to him. | 

1 fhall now give a viſtory and A of 
fuch breaks and interruptions of the regularity of 
the ſtrata as are e met t with in dan 

coals. 

Ihe flips, aykes, gaſhes, and other accidents 
which are met with in working coals, are all 
of them in general, and not improperly, cane 
troubles by Scots colliers, 

I. The ip, properly ſo called by the Engliſh 
ated}, but improperly called a dyke by moſt of 
the Scots colliers, is the moſt frequent accident 
or interrupption which we meet with in working 
| coals. In a flip the ſtrata. are all cut or broke 

aſunder, frequently in a ſtraight line, though 
fometimes in a curved line, and thoſe upon the 
one ſide of the breach or ſection are flipt down a 
conſiderable number of feet, perhaps many fa- 
thoms below the edges of the ſame ſtrata upon 
the other ſide of it. In ſome coal fields, the me- 
tals or ſtrata are thrown up by one flip as much 
23 they were thrown down by another, and in 
ether fields all the flips which we meet in work» 


1 


ing away the coal towards one point Fn the com- 
paſs are up flips, which in courſe would be all 
_ down if you were working towards the ae 
* 5 

There is no coal-work of any conſiderable ex- 
tent without ſlips. In pointing out a flip to a 
youn g ſtudent in this branch of natural hiſtory, 


it will be proper for his conductor to ſhew him the 


coal wall in perfection, as near the ſlip as he can, 
where he will find the coal nearly of the ſame 
thickneſs as in other parts of the work; and by 
ſhifting the candle ſlowly forward dong the coal 
wall a few yards, he will ſee the flip. If it be a 
down ſlip, he will ſee the coal beginning to be 
cut off firſt above near the roof, and ſo down · 


1 _ wards, by degrees, to the pavement, not always 


in a perpendicular, but generally in a ſloping 
line, though ſome lips ſtand much nearer the 
dicular than others. When, in a down 
{lip, the coal is cut off in this manner, you will 
meet with ſtone or other metals * inſtead of it, 
| firſt near the roof ; and the ſtone continues. to 
meet the workmen in the face, or in the place 
where the coal ſhould be with a ſlope downwards, 1 
| un at laſt, down at the mags the whole 


_ ſtratum 


a ** I TOI.) 
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* When 1 ie the word metals, in treating of coal, I mean 
ſuch firata of different colours and qualities a as are re commonly 
found * ſeams of coal. | 


0 15 e 


ſtratum of coal is cut off, and no more of i it re- Eee 


mains in fight. To a perſon of. no experience in 
theſe matters, the coal in this inſtance appears to be 
cut off altogether, nor would he know what was 
to be done in order to find it again; but an 
experienced coal-maſter has pretty good rules : 
by which he can recover it. As the coal in 
this down, flip began firſt to be cut off at the 
roof, and ſo. gradually downwards, until it was 
5 entirely cut off at the pavement; your condue- 
tor, with the point of a pick, can open up a little 
of the viſe or fiſſure in the pavement, and in that 
fiſſure you will perceive ſome veſtigia of the coal 
remaining. Sometimes an inch, or two, or more, 
| of the coal is ſeen going down in the fiſſure, but 
frequently nothing is found in, the ſection or fil. 
ſure, but a blackiſh ſoft ſticking of clay, perhaps 
not above half an inch thick. I have? ſeen the 
joint ſo very cloſe, that there was hardly room to 
_ thruſt the blade of a knife betwixt the two hard 
ſides of the fiſſure, nevertheleſs the ſection or fiſ- 
ſure continued to be diſtinctly ſeen, with two 
ſmooth ſides. It will then be proper to ſhew 
our young learner where the flip has been pierced 
by a mine; and when he has gone through the 
mine to he other ſide, he will ſee that from 
thence the ſame trouble becomes an up flip. 
Above, upon the other fide, the coal began firſt 
to be cut off at the roof, baſe on the contrary, it 
begins 


8 
begins here to be firſt loſt below at the pavement, 


and the ſtone comes in inſtead of it gradually 


2 until all the coal is entirely cut off at 
roof. You will find the coal flooring as re- 


| 8 down, upon the low ſide of the ſlip, as it 
Was above on the other fide of it, before it 


was cut off; and if the mine has been made in 


the viſe or fiſſure of the flip, you will ſee ſome 


dark veſtige of the coal all the way through, from 


the place where the coal was cut off, upon the 
one ſide of the ſlip, until it floors regularly again, 


at full thickneſs, upon the other fide of it. At 


leaſt, you will perceive a ſection or fiſſure cutting 


all the ſtrata in a ſlanting direction from where 


the coal is loſt above, until i 1s found 1 277 be- 


. ; do ao 1 
* 2 3; 84 


; hen we firſt meet with one of theſe 0 be 


5 de not e know what to make of 


it, or how far it has thrown the coal up or down, 
unleſs we have pierced it before in ſome other 
part of the field, as they differ widely in magni- 
tude, or in the e of feet, or of fathoms, 
they throw the coal off its ordinary floor or level; 


and they alſo differ widely in the confuſion they 
make in the metals, and in the line of bearing; 


but they all agree in this one circumſtance, that 
there is always a cut or fiſſure in the ſtrata, 
though not always in a ſtraight line; and that 


GE won of the ſirata upon one fide of the fif- 
ſure 


0 16. * 
ſure is 8 thrown or ſunk PD below 1 


ſection or edges of the . nes, on een 


fide of the fiſſure. | „ 
Slips in the coals and ad motile are either | 


parallel, direct, or oblique : 


1/0; By parallel ſlips, I mean. ach as eut Ke | 
ſtrata in a line parallel to the dead level line or 
bearing of the ſtrata; and the bearing in Great 
Britain, and other places in the ſame parallels of 


latitude, is nearly from north-eaſt to ſouth-weſt, 


excepting ſmall ſpots or places where they have 
been partially warped or twiſted out of the true 
line of direction by accidental cauſes, ſuch as a 
different dip or declivity of the ſtrata, which 1s 
occaſioned by the waving and wheeling of the 
ſtrata, &c. to be explained hereafter: . _ ; 

The effect of the parallel flip is this; "Wha" 


you are working a coal towards the dip, or pulh- 05 


ing a mine towards the dip, in order to gain a 
greater breaſt of coal, you ſtrike one of theſe 
ſlips, which meets you in the face as you puſh 
downwards, cuts off the coal, and throws it many _ 
feet or many fathoms up. Some of theſe lips 
throw the coal quite up to the ſurface, though 
you have ſixty, eighty, or more fathoms of cover 
| where it is cut off. The coal has generally the 
fame, or nearly the ſame declivity or dip upon 
both ſides of one of theſe parallel flips, and like» 
vile the fame bearing ; and, therefore, when the 
- coal : 


JP 


( 16 ) 


coal is only thrown up a few feet, of a few f 
thoms, the interruption is eaſily overcome, by 
running a mine or level right acroſs the ſtrata; 
from the one ſide of the flip, until you cut the 
coal upon the other ſide of it: But when it 
happens to be a great flip, you have either a 
long mine to drive, in order to level the water 
upon the other fide of the flip, and bring it to 
the adit or engine, or elſe you muſt remove the 
engine to a proper ſtation, to gain as great a field 
of coal upon the other fide of the flip, as it is 
able to drain. It will be eaſily conceived, that 
in this inſtance, what 1s an up flip from one ſide, 
is a down flip from the other; that is, when 
you are working with your face to the dip, and 
meet an up flip, if you were working upon the 
other ſide of it, and working with your face to 
the riſe of the coal, it would be a down lip, 
Theſe parallel flips are frequently the occaſion 
of our having ſuch fine and regular ſections of 


the ſtrata as we often meet with upon the banks | 
of rivers, Cliffs of rocks, and the ſhores of the 


ocean. One of theſe flips, or perpendicular fiſſures, 
cutting the ſtrata in a line, and that part of the 
range of ſtrata which was without the fiſſure, or 
towards the crop of it, being undermined by water, 
or otherwiſe broken off, a regular ſection of the 
ſtrata, from the top to the bottom of the rock, on 
the ſide which ſtood firm, is exhibited to view. 
| Dy | ; 2d, 
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2d, The oblique ſlips are ſuch as cut the ſtrata in 
a diagonal direction acroſs the ſlope. Theſe flips. 
differ but little from the former in deſcription, 
only they throw the coal up or down in the 
ſame oblique direction, and they throw it to one 
fide, out of the line of bearing, in proportion to 
the obliquity of the line of the fiſſure or flip to 
the line of bearing of the ſtrata, and the num- 
ber of feet or fathoms the coal is thrown up or 
down off its former level. 
34, The third ſpecies of ſlips, which I ll 
direct, are ſuch as cut the ſtrata right acroſs, 
nearly in a line from crop to dip. When you 
are carrying forward a breaſt of coal, which dips 
towards the north, and are working along the 
| dead level line or bearing of the coal, with your 
face towards the weſt, and meet one of theſe direct 
or rectangular lips, if it be a down flip, the coal is 
thrown ſo far to the left hand out of the former 
| line of bearing; but, on the contrary, if it be 
an up flip, the coal is thrown to the right hand, in 
proportion to the number of fathoms it is thrown 
off its former level, and to the quick or flow riſe 
and declivity of the ſtrata. In this caſe, when it 
is a down flip, a mine or level drift muſt be turn- 
ed off to the left hand; but if an up flip, it muſt 
be turned off to the right from the loweſt or level 
room, and carried in the viſe or fiſſure of the flip, 
in order to level the coal, and winn it properly 
VOL, l. C | upon 
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upon the other ſide of the trouble, It may be 
proper to obſerve here, that you cannot depend 
with abſolute certainty upon ſuch mine or level 
for diſcovering the coal upon the other ſide of | 
this trouble, until you firſt know that the ſlip 18 
a ſingle ſlip, for many large ſlips have ſeveral 
branches. In a ſingle lip, which only throws the 
coal once up or down, you are ſute to find the 
coal with a mine, as pointed out above, by keep- 
ing a good hold of the firm metals in the farther 


ſide of the mine, where the coal is to be 


found, that is, by cutting the edges of the ſolid 
ſtrata in the farther ſide of the viſe, or ſoftneſs 
contained in the fiſſure of the flip. But if the 

ſlip conſiſts of ſeveral branches, or, in other 
words, if there are two or three, or more ſlips 
near one another, which often happens before the 
coal is got clear of that trouble, and floors again 
as before, it requires farther attention. We 
ſometimes meet with a range of troubles or ſlips, 
parallel to, and ſo near one another, that we muſt 
try to get beyond them all before the coal ſhall 
floor regularly. In that cafe, the mine or drift 
mentioned before is not ſufficient. This mine is 
ſuppoſed to be driven in the viſe of the ſlip, and 
the whole breadth or wideneſs of the mine is not 
above three feet; whereas the whole trouble, in - 
cluding the bundle of parallel flips, may be twen- 
ty, forty, or even a hundred feet broad, or 
| 8 more; 
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more; md, therefore, a croſs mine through! all 
the branches muſt be cut before the coal can be. 
found and levelled by ſuch a mine. When a pa- 
rallel ſlip, an oblique ſlip, and one that cuts aright 
aeroſs the ſtrata, meet at certain angles or points, 
they often produce a triangular piece of coal, of 
leſs or greater dimenſions, in proportion to the 
diſtance theſe different ſlips happen to be from 
one another, Sometimes the ſides of theſe guſ- 
ſets of coal are nearly of equal, and ſometimes 
of very unequal lengths. When a great number 
of theſe different ſorts of ſlips happen to cut and 
interſect a field of coal in all directions, they often 
make ſad havock in it. A proper plan of the 
fiſſures and diſturbances in ſuch a field would d 
much reſemble a large ſheet of ice, broken and 

fallen in, where pieces and fragments are to be 
ſeen of all ſhapes and dimenſions, the edges of 
the fragments being elevated and depreſſed, or 
ſlipt by one another in all directions ag; in all 
degrees. 

\. Theſe flips, a8 well: as all cr troubles and 
interruptions met with in working coals, are ge- 
nerally looked upon only as real evils incident to 
the practice of colliery; and it mult be confeſſed 
that they are ſo, and that they often prove ex- 
_ ceeding troubleſome and expenſive ; and more- 
| over, they certainly are the moſt frequent inter- 
ruption of the ene of the n but it is 


ee 
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perhaps the only coal trouble by Sick Fe reap 
any benefit. Contrary to what is generally ima- 
gined, a very obvious advantage to coal-mining 


| ariſes from theſe ſlips. They are often a ge- 


neral good when they prove a partial evil. 
By throwing the ſtrata of coal up and down 
this way and that, they are ſpread wider over 
the face of a country; and the flips throw 
more of them up, ſo near 'the ſurface of the 
ground as to be within our reach, than we could 
otherwiſe poſſibly get at, were the ſtrata to keep 
the ſame uniform ſtretch, bearing, and declivity 


invariably, without any interruption or breach of 


regularity.— A parallel flip eſpecially gives us the 


ſiame field of coal over and over again, as often 


as it is thrown down by a ſlip of that fort. 
One parallel flip, if it throws the coal ſixty or 
_ eighty fathoms down, or as much as you can reach 
with your level, or engine, gives you the ſame 
field of coal twice over in any given length upon 
the longitudinal line of bearing. Three parallel 
flips, in like manner, give the ſame field exactly 
three times over, and ſo on to any number, pro- 
vided that there is a ſufficient diſtance betwixt 
each flip, from crop to dip, to give an ample 
| breaſt of coal; and the other ſorts of ſlips have 
in ſome degree the ſame effect of keeping the 
coals floating near the ſurface, within our reach, 
which makes the ſlips. a public good, when in 
fact they often prove a private evil, 
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when a great flip has many branches, or when. | 
there are many flips running parrallel, and near 
to one another, they often prove very trouble» 


ſome and expenſive. I have ſeen ſome of theſe 


very wide, and the metals betwixt each of the 
branches, being generally imperfect and tender, 
and dipping confuſedly every way, make 1 it wg 5 
cult to get over them. | 
Sometimes the coal ſeems to 4555 ound 
between the diviſions of theſe great ſlips, but the 
. compartments are ſo ſmall, that although the coal 
ſhould be found at full thickneſs, yet it is cut off 
again when we have advanced a few feet, or at 
moſt a few yards forwards in it. The coal is 
| ſometimes found pretty good between the grains 


of theſe troubles, and pretty regular, with the 


proper dip and riſe ; but it is much oftner found 
imperfect, ſoft, and 1 „ 
© When! the coal is thrown forty or - fifty Th 
thomas off its former level, by a ſlip compoſed of 
ſeveral parallel diviſions, which cut acroſs the 
| ſtrata, it often alters the declivity, ſo that the 
coal ſhall lie much flatter upon the one ſide than 
the other of this trouble; in which caſe it is very 
difficult to calculate exactly how much the coal is 
thrown off the former level, and how far it is thrown 
to the right or left out of the former line of bear- 
ing. Where the ſuperficies of the ſtrata are ſeen 
in rivulets, glens, and other places, where the 
Eos | the | 
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notices may be obtained, if we are ' maſter of 
the hiſtory of the ſtrata of the field ; but if the 


_ furface is unbroken, and the ſtrata covered with 


day or ſand, &c. the moſt ſkilful are in the dark 
until they have . trials by bannt; * other 


wiſe. 


The facility with which boring is now per- 


formed by men of ' {kill in that branch of buſi- 

neſs, with a good apparatus, is of great conſe- 
| quence to ſet us right in ſuch difficulties, and in 
- doubtful caſes, at a moderate expence, Before 


boring was brought to ſuch perfeQtion, and be- 


came common, many expenſive blunders were 


committed; and ſo there are ſtill when that wiſe 


precaution is neglected. It is no uncommon in. 
_ cident in the hiſtory of collieries to hear of ſink- 


ing expenſive pits, and ſometimes of ereCting 
ſteam engines, where they had no coal to work 


when they got down, becauſe they unfortunately 
happened to place their pits between two lips 
which were pretty cloſe to one another, and ran 
parallel to one another, The metals, or different 
ſtrata which they cut through in ſinking ſuch 
| pits, perhaps might appear to lie fair, and to dip 
andd riſe regularly; but when they come to drive 
mines in the coal, in order to open it up for 
working in form, they find, when it is too late, 
that they have no coal of. ay" conſequence to 


work 
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work upon. They are PER cut off by troubles 
on each hand, and all their expence and time is 
loſt, which might have been prevented bad r 

duly examined their field by boring. 
I have already hinted, that ſome of _ 3 
flips have many parallel. branches, between. which 
branches, or parallel ſlips, the metals are imper- 
fect, and in the greateſt confuſion and diſorder ; 
there are other great flips. that throw the coal 
forty, ſixty, or eighty fathoms up or down at 
once, that is, at one flip without any parallel 
branches in that place. When, theſe are known, 
they. are generally more eaſily conquered. than 
ſuch as are compoſed of many branches, becauſe 
the metals are generally good and regular immedi- 
ately upon the other ſide of the ſingle ſlips; where- 
as the confuſion. and trouble, continues, and. is 
often very wide and difficult to. get over, Where 
many flips run near to one another. The ſingle 
ſlips, or ſteps, for they are known by. both 
names, are of yariqus degrees of magnitude, from 
ſixty, or eighty fathoms, or more, down to. a few 
feet, and even a few. inches, When theſe, flips 
are ſmall ones, they are called hitches by Scots 
colliers; and it frequently happens that ſuch. a 
ſmall hitch only cuts off a part of the coal, and 
that the other part of the thickneſs of the ſeam 
continues {till in ſight. In this caſe, the worſt 
canſonency generally is, ak. the. cal 4 is ſhaken, 
1 8 tender 
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tender and foul, and continues ſo until you are 


1 quite clear of ſuch trouble. If one of theſe 


ſmall flips or hitches ſhould not throw the coal 


above three or four inches off its ordinary level, 


yet, nevertheleſs, it will very ſenſibly affect the 


coal ſeam, and all the metals about it, as this 


trifling flip cuts through them all; and they are 


always in a leſs or greater degree ſoft, tender, 
and brittle upon both ſides of the fiſſure; for. 


which cauſe the colliers are generally obliged to 
contract their boards, or rooms, much narrower 
when they paſs through one of theſe hitches, in 


order to fave the roof until they are quite clear 


of it. Theſe ſmaller ſlips are very frequent near 


the ſuperficies of the ſtrata, and much more ſo 


in ſome fields than in others. But the ſmall 


hitches found at the ſurface ſeldom go far down; 


whereas the larger flips continue from the ſur- 
face down, as deep as we fink, and cut through | 
every individual ſtratum in their courſe. 


4 


There is yet one material remark to be made 
concerning ſlips, namely, that every one of them 


are not always equal in every part of the work; 
that is, all ſlips do not always throw the coal and 


- concomitant ſtrata an equal number of feet, or 


fathoms, off its former level in all parts of the 


| fame work. Some of them are very conſiderable 


flips near the ſuperficies, or crop of the ſtrata, 
and throw che coal, Ke. a great many fathoms 


off 


15 25 ) | 
off its former ebpulke: floor, or bed, which prove 
but ſmall ones further down, towards the dip; 


and, on the contrary, ſome are great ſlips to the 


dip, and ſmall ones near the crop. I have ſeen 
many of theſe that threw the coal ſeveral fathoms 
up or down near the crop, which grew leſs and 
leſs as we wrought. down towards the dip, until 
they at laſt dwindled away to nothing, and were 
no more ſeen: And I have ſeen very conſider- 
able ſlips pretty far down towards the dip, which 
grew leſs and leſs as we advanced upwards, and 
at laſt dwindled away, and vere no more rs 
before they reached the crop. | © 

I believe it may be obſerved; in . the 
the flips which vary ſo much between the erop 
and dip of the coal, are commonly ſuch as cut 
acroſs. the ſtrata, either in a right « or a nenn 

direction. The parallel flips, I am perſuaded, are 
generally more regular, that is, they is continue to 
a greater length, along the bearing of the ſtrata, to 
be a {lp of mann pn ASE) en 
at mar A given point, 

It is exceedingly difficult to n all the 
phœnomena of every particular flip- which we 
meet with in working coal, becauſe they all differ 
from one another in ſome manner or degree. _ 
All the flips found in the coal metals are mi- 
neral veins, and of that ſpecies of veins which are 
called by nn perpendicular fiſſures, and by 

Vo. 1. D miners, 
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miners, rake veins; and as theſe veins are ſofter or 
harder, wider or cloſſer between the ſides, ſo are 
the flips . Some of the flips are very wide be- 
twixt the two ſides of the fiſſure, and the cavity of. 
ten contains heterogeneous or adventitious matter, 
frequently ſuch as inclines to be ſoft and argillace- 
ous ; and the ſides of ſuch wide ſlips are gene- 
rally ſoft, looſe, and dangerous, as they cannot be 
mined either along or acroſs the ſlip without ſe- 
_ curing the mine with timber. Other ſlips are 
hard and cloſe, at leaſt in ſome places upon the 
longitudinal line of them; and though the ſtrata 
may be thrown a great many fathoms off the or- 
dinary level by them, yet the two ſides of the 


vein, or fiſſure of the ſlip, will be found in ſome 


places perfectly cloſe together, though the fiſſure 
or joint will always be diſcernible to a ſkilful eye. 
Again, ſome of the ſlips contain ſeveral ſpecies 
bol heterogeneous matter, between the ſides of the 
ſiſſure, of a harder nature; ſuch as pyrites, ſeveral 
kinds of ſpar and cryſtallizations, and ſometimes 
lead ore, &c. I have frequently ſeen pyrites and 
large ribs of ſpar in ſeveral flips, and more than 
once a little lead ore in the collieries of Scotland; 
but corre in "yp north pow "th Anat is the 


ho. I have explained this ſubje® m more fuly in Part II. where | 
treat of the natural an = Mineral Veins, to which I 7 0k 
the reader. 
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moſt. remarkable place for producing a great 
quantity of lead in the coal metals, of any I have 
| yet heard of. There the lead cut off the coal, 
or threw it off its regular bed, as other flips do 
which contain no lead. The coal was found 
upon the other ſide of the flip, and wrought as 
uſual, according to my information, and the lead : 
was wrought with eminent ſucceſs. 
There are a great variety of leſſer troubles, or 
diſturbances of the regularity of the ſtrata, ſuch 
as hitches, fhews, backs, &c. which are more local, 
and in general only affect one particular ſpot. 
Theſe are not eaſily deſcribed, as no two of them 
are alike, and ng are nn of much continu- 
inen y 
A buch is a mall flip, which only au part 
of the thickneſs of the coal off its former ſevel, 
and the other part of it always remains in fight, 
ſo that the coal is never quite loſt with a hitch. 
| Skewws and backs are only local joints of an ir- 
regular curved figure, which often reſemble 
hitches when we firſt meet with them, but they” 
only {ſtrike out a little way, and turn in again; 
that is, ſome of them deſcribe a ſegment of a 
circle of leſſer or greater dimenſions, and others 
of them only prove a diſcontinued joint, Which 
only affects a ſmall part of the coal, and the coal 
roof, leer but ſeldom extends to uy une di- 
Lance.” | 


It 
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11 may be. proper to repeat 6 
of memory, that there are two circumſtances pe- 
culiar to all flips and hitches, Firſt, there is in 
every one of them a real ſection, or fiſſure, right 

_ acroſs the beds of the ſtrata ; and ſecondly, the 
beds of this ſection, or cut, is ſlipt down fo that 
the ſeams of coal, and other particular ſtrata, 
floor lower down upon the one fide of the fiſ- 
ſure, or ſection. If the ſtrata lie in a horizontal 
poſition, the filure of the ſlip will be nearly per- 


pendicular; but if the ſtrata hang with any con- 


ſiderable degree of declivity, the fiſſure of the ſlip 

will be found in a ſlanting direction; as all theſe 
ſections generally cut tranſverſely, or right acroſs 
the bed of the ſtrata, or nearly ſo. I obſerved 
before, that ev ery ſlip of the coal metals has a 
viſe, or veſtigia, which points out to a ſkilful eye 
which way the metals are thrown out of their 


former courſe, or level; and this viſe is generally _ 


ſome imperfect remains of the coal; a foft 
ſooty-like ſubſtance, or elſe ſome ſpecies of clay 
contained in the joint betwixt the two ſides of 
the fiſſure of the ſlip. In an up flip, the coal 


begins firſt to be cut off at the pavement, and ſo 


upwards, by degrees, until all the coal is loſt, in 
which caſe the viſe leads up into the roof; and 
on the contrary, when it is a down flip, the coal 
is firſt loſt at the roof, and ſo downwards, by de- 
grees, or in a flanting Fon; until the coal is 

_ | 
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e at the pavement; in which-caſs the viſe 
ſtrikes down into the pavement; and this makes 
the viſe of ſingular uſe to ſatisfy us. which way 
the coal is thrown off its former level; and it is 
| guide to lead us the right way to find it again; 
Sometimes the roof preſſes down upon the coal, 
and cuts off much of its thickneſs, without any 
ſſip or hitch. This, in ſome: places, will be of _ 
ſeveral fathoms extent, and in others no broader 
than the bottom of a pot. In ſome places, with» _ 
out any apparent cauſe, the coal turns foul, and 
mixed with ſtone or clay, ſo as to be good oy 
little or en on a _ or IEG extent. : 


1 The en rents mieten of a8 re- 
kth of the ſtrata, and trouble met with in 
working coal, is a dyke. Dykes are very com- 
monly found in many coal-works,' and they are 
of various kinds, ſuch as, ½, Dykes of baſaltes, 
or other hard ſtone, which are commonly called 
awhin dykes : ad, Dykes of imperfect ſtone: 3d, 
Dykes of clay; in ſome of which the clay is 
chiefly of a homogeneous quality, and in others 
it is compounded or mixt with gingle, gravel, 
&c.: 4th, Dykes of gingle and of gravel, with- 
neee een 
1 ſuppoſe that this racks ab late ws 


firſt called dyke from the reſemblance of ſame: f | 
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the leſſer hard to a ſtone wall, or tons | 
dyke, rn = no thicker” han * - 
common garden wall; however, theſe dykes vary 
greatly in thickneſs as well as in quality, and the 
matter of which they are compoſed. They vary 
in thickneſs from two or three inches up, to a 
great many fathoms; in ſome inſtances, too 
many fathoms to be croſs cut, or pierced through 
with a mine; in which caſe, they are obliged to 
abandon the preſent pits, and to ſearch for the 
coal upon the other ſide. But theſe prodigious 
unconquerable dykes are not frequently. met with. 
A dyke, in the natural hiſtory of the ſuperficies 
of the globe, may be called a crack, fiſſure, r 
_ chaſm in the ſtrata; the concavity of which 
chaſm is filled up commonly with foreign hete- 
rogeneous matter, which appears to have been 
carried there by water, and poured 1 in when the 
ſubſtance of which the dyke 1 is e e was in 
CY a fluid ſtate. 
Some dykes of tobin, ink of ha Fe are 
fo hard that every inch of them in driving a mine 
muſt be blaſted with powder. Beſides theſe 
dykes of compact and indurated rock, there are 
others which are compoſed of ſofter and more 
Imperfect ſtone, ſometimes reſembling fragments 
_ of the neighbouring ſtrata packed into the cavity 
betwixt the ſides of the chaſm, and others are 
6 of an — mals of imperfect 
ti ſtony 
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ſtony matter - There are ſome of the hard ſtone 
dykes found pretty dry, even at a conſiderable 


depth below ground, and others are full of open 


_ eracks and cutters, and ſome of them have a lon- 
gitudinal fiſſure in the middle of the dyke ; theſe 
often let down a conſiderable quantity of water. 
The dykes compoſed of fragments of imperfe& 
| ſtrata, reſembling ſons of the Goal tales are m 


| dom very dry. 


The clay dykes, both the keg ad 
| the compounded, are generally very dry; but on 

the contrary, the gingle, gravel, and ſandy dykes 
always, at conſiderable depths, produce a great 


quantity of water, and eſpecially below level, in 


flat and plain fituations. At the ſame time, it 
may be of uſe to remark, that if one of theſe ' 
gingle or gravel dykes, or any others compoſed - 
of open looſe materials, happen to croſs a glen, 


or dingle, or to point towards any low fiver, it 


may happen to drain the coal, and render the 
field dry, and comeatable as low e a8 ws river 
or valley. | 

- Dykes. do not 1 the cal Gigs nd; cider | 
ſtrata off their former levels like the flips; but 
on the contrary, when a dyke is pierced through 
with a mine, the coal is commonly found upon 
the ſame level as where it was loſt upon the other 
ſide. There are indeed ſome dykes which throw 
the Foul, &c. a | little off the former level, and 

8 . theſe 
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theſe 1 vil, for diſtinction's hike, call ſip 10. 
Theſe ſlip dykes differ nothing in appearance, or 
in any point of deſcription from the others which 
leave the coal upon the ſame level, but that they 
throw it leſs or more off the ſame level, . 
Dykes appear variouſly when you ſtrike them 
| firſt. Sometimes the coal continues good and 
clean, until it is entirely cut off by a wall of ſtone, 
that meets the collier full in the face. At other 
times, that is, in other dykes, they meet with 
_ foul coal ſeveral feet, and in ſome places even ſe. 
veral fathoms before they touch the dyke. The 
foul coal upon the face of a dyke is plentifully 
mixed with ſand, and other particles of ſtony 
matter, which renders it unfit for uſe, This is 
commonly called in ſome places burnt coal, the 
quantity of which upon the face of the - dyke 


_ - varies greatly in different places. Upon ſome 


dykes there will nat be above two or three feet 
of bad coal, and upon others there will be two or 
three fathoms, or more. I have ſeen above four 
fathoms upon both ſides between the clean coal 

and the ſtone dyke. There is no viſe or joint in 
the dyke to lead them through it to the coal up- 


on the other fide; as in the flip; on the contrary, 


_ ſolid body of ſtone meets them in the face, 
which exhibits no manner of veſtige or leader 
Whatever to point out which way the coal is 
gone, and therefore they are obliged to drive a 
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mine through a dyke at all Ieditithe, without 
being able ſo much as to gueſs at the thickneſs | 
of it, until they find the coal upon the other fide: 
However, when they have once pierced a dyke 
by driving a mine through it, they have then 4 
near gueſs what it will be when they 8 with 
it in another part of the field. 5 
Some of the ſtone dykes are ſo u as 1 | 
| hinted before, that a mine in them can only be 
made with the help of gun-powder, and others, on 
the contrary, are ſo ſoft, and the ſtone they cut 
through ſo tender and rotten, that every foot of 
the mine muſt be lined or ſupported with timber. 
Thin dykes; which do not ſpoil the coal much; 
are commonly eaſy to be got over, but it is genes 
rally a work of much time and expence to pierce 
through ſome of the greater dykes; and; asT 
_ obſerved before, fome few of them are ſo very 
thick that they prove an inſurmountable barrier, 
ſo as to oblige them to ſearch for 5 5 n ba 0 
the other ſide. | 

The clay dykes are generally pretty eaſily 
pierced, but the mines driven in the clay are 
not always ſo eaſily ſecured. It is often exceed 
ingly difficult to drive a mine through ſome of 
the gingle, gravel, and ſand dykes, and eſpecially 
at conſiderable depth below level, as they then 
contain a great deal of water, which diſturbs and 
tetards the progreſs of the miners, 
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III. A gall or goſh is very 3 met with 
in coal - works. A gaſh is a crack or chaſm in 
the coal, and in the concomitant ſtrata above and 
ä below the coal. Theſe galls or gaſhes vary 

greatly from one another in magnitude, and in 
their miſchievous effects. Some of them prove 
only to be a ſmall chaſm or crack, which does 
little more harm than to entender and ſpoil a 
ſmall quantity of the coal upon both ſides of the 
gaſh. Theſe are ſoon got over, the coal being 
always found upon the ſamc, or nearly upon the 
fame level on both ſides of the trouble; but, on 
the contrary, many of the wider gaſhes prove 
very troubleſome and expenſive. The chaſms or 
fiſſures between the ſides of the larger gaſhes are 
generally filled with ſand, gravel, clay, and other 
| looſe matter, which will run down upon the 
workmen, and choke up the mine they are puſh- 
ing through, if they neglect to ſecure every inch 
of it with timber as they advance ; for if it ence 
begins to run, 1 it may prove difficult to ſtop it, 
and it may bring ſuch a preſs or weight upon 
the mine, that they may not be able to ſecure it 
afterwards ; and, therefore, the beſt way is to 
take it in time, and to ſecure it with timber, ſtep 
by ſtep, as they advance, and to ſet their timber 
ſtrong and cloſe, in proportion as they ſee that 
circumſtances require it. 


| In ſome coal fields they meet with gaſhes ſo 
wide (filled with ſand, clay, and other looſe mat- 
ter) that the colliers call them ſand dykes.— 
Theſe are often very wet and difficult to col 
and ſometimes altogether impracticable. 


Theſe gaſhes, and the dykes deſcribed above, +; | 


are ſo like to one another in many inſtances. of 
approach, that ſome of them are hardly diſtin- 
guiſhable, are to be inveſtigated upon the ſame 
theory in many reſpects, and ſeem to. me to haye 
originated from the ſame natural cauſe, viz, a 
crack or ſection, in a line acroſs the ſtrata, ſuch 
as we ſee in miniature in brick-makers clay, ſpread 
out, and left too long in the ſun; and theſe chaſms 
being afterwards filled up with heterogeneous 
matter poured in from the ſurface; and this 

foreign matter ſo poured in is the real dyke, 
which ſeparates the edges of the coal, and other 
_ ſtrata, from top to bottom, where they are broken 
aſunder by ſuch chaſm or fiſſure ; ſo that the only 
material difference which I can find between a 


dyke and a gafh is, that the foreign matter which 


fills up the chaſm of the dyke is in ſome indu- 
rated, in others only dried to different degrees, 
whereas it always continues looſe and I 

very wet in the gaſhes, 
In ſome coal fields ſeveral dykes run . 
to one another. Sometimes they are found to 
be tuo or three hundred fathoms aſunder, and 
1 often 


WL 
often much fewer, the field of coal being divided 
by them into ſo many compartments, and each. of 
the compartments between the ſeveral dykes and 


gaſhes, are ſubject to be diſturbed and dite 
by ſlips, ſhakes, Te, 


5 IV. Another comin, a e a very 
dangerous interruption to their progreſs under 


ground in working coals, is a ſhake in the metals 


or ſtrata which affects the ſeams of coal, and all 
the other ſtrata above and below the coal. The 
ſhakes alſo vary conſiderably from one another, 

both in kind and degree. In ſome ſhakes, the 
coal and the other ſtrata are only ſhaken, cracked, 

and broken to pieces, ſpoiled and made ſoft, ten- 
der, and uſeleſs, but remain at or pretty near 
their former thickneſs and poſition, Theſe are 
commonly pretty eaſily got the better of, being 
ſeldom of great extent. The worſt and moſt 
dangerous ſhakes are of two ſorts, which, for 
diſtinction fake, I will call the waving and the 
twiſted. 

In the waving ſhake, the In are not ume 
broken and ſeparated by a fiſſure or chaſm, as in 
the ſlips and gaſhes, &c. but only ſhaken, met 
and thrown into great confuſion. When the 
coal enters into one of the waving ſhakes, it is 
ſeldom or never altogether loſt, but it is always 
rendered ulcleſs, commonly very ſoft, tender, 

; and 
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"2nd. thattery,—ſometimes | thicker, ſometimes pw” 
thinner, generally, waving up and down, yet 


* 


preſerving nearly the ſame ſtretch, bearing, and 


declivity. Some of theſe ſhakes do not continue 
long before the coal comes in, and floors again in 
its uſual regularity and perfection; in other 


aces they prove very wide and extenſive, even 
up to ſeveral hundred yards, ſo as to make it 
neceſſary to look for the coal quite beyond thaw, 
and to open up the works of new, | 

Some ſhakes only cruſh and ſpoil the 94 
make it tender and bad, but do not alter the 


thickneſs, nor the bearing and declivity of it; and 
it generally happens that this ſort of ſhake only 


continues a few fathoms; in which caſe, the 


common method is to drive two. or more narrow 
mines through it, until they come into good and- 
firm coal upon the other fide, and then to winn 


or open out the works of ne w. 


The twiſted ſhake is often more 7 in 


its conſequences than the waving, being ſome- 
times (I do not ſay always) occaſioned by a total 
interruption of the courſe or bearing of the coal 


metals, where the coal and all the other ſtrata of 
the coal-field are entirely cut off by another range 


of ſtrata, which are altogether foreign to the coal. 

This happens at the extremity of the coal coun- 
try, both in the longitudinal line of bearing, and 

upon both ſides where other ſtrata commence 
entirely 


4 a} 
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entirely of a different quality from the coal me- 
tals. But this is not always the caſe. There 
are frequently twiſted ſhakes to be ſeen in the 
middle of the coal-field. It is very difficult to 


deſcribe a twiſted ſhake, as it exhibits the ut- 


moſt confuſion imaginable in all the extremes, 
from the regularity of the ſtrata. The ſtrata or 
metals, in ſome parts of a twiſted ſhake, appear 
waved and diſtorted ſeveral ways,—bent round 
to various ſegments of a circle, —dipping- this 
way and that in confuſion and diſorder ; frag- 
ments of the coal and other ſtrata appear in neſts 
here and there, without continuity, or any other 
veſtige by which to trace out the coal; fo that 
when a large ſhake of this ſort is met with in the 
middle of a coal-field, the beſt expedienr is to 
look for the coal upon the other ſide of it, where 
the metals are found to floor, and ſtretch "OT 
a and regular. 
Blut all the twiſted ſhakes are not ſo nn 
dable. They are found in all degrees like other 
coal troubles; ſome of the ſmaller ſort can be 
got the better of without much expence of time 
or money, and without quitting the preſent Pits, 
and ſome of them only continue a a few feet. 


1 mall ww; pint out a few of the many l | 
in the Lothians, where the lovers of mineral 
en may behold the ſuperficies of the ſtrata 
| laid 


0 


| laid bare for their inſpection; 1 they may 8 
ſee ſtrata of coal, and its concomitant ſtrata, both 


above and below, and likewiſe ſtrata of ball-iron 15 


ſtone, which is now become an article of much 
value and conſequence in Scotland. 1 
The vertical or edge ſeams of Gilmerton and 
Loanhead are the neareſt coals to Edinburgh, of 
any that have been yet diſcovered and wrought. 
The ſuperficies of ſeveral of theſe ſeams of 
coal, and of their concomitant ſtrata, are to be 
ſeen when the tide is out, within flood mark, - 
between Edinburgh and Muſſelburgh, near Dud- 
dingſton fire-engine; and there is a pretty good 
| ſeftion of them to be ſeen in the high road 
(upon the left hand) from Edinburgh to Dal- 


keith, betwixt the parks of Drum and Edmond. 


ſtone *. But the beſt ſections of theſe coals, 
and of the ſtrata which accompany them, are to 
be found and ſeen in the levels and croſs-cut 
mines 1n the coal-works of Gilmerton. b 

Ihe rivers North and South Eſk, in Mid-Lo- 
thian, cut through a remarkably rich coal-field. | 
Theſe two rivers join in one before they reach 
Muſſelburgh, where the united Eſk falls into tze 
tide. Though the two Eſks are but ſmall rivers, 

. yet 


* 


* I 


* Since uiting the above, theſe ſections are concealed by 4 
ſtone wall, and the ground is levelled and planted. 
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yet they have in many places ſcooped out r 
worn very deep channels; and there are many ſine 
ſections of the ſtrata of coal metals te be eit 
upon their banks in the deep ravines. 
There are good and regular horizontal frat 


of the coal metals, and of poſt freeſtone, to be 


ſeen in the bed, and upon the banks of the river 
Ek in ſeveral places, below the junction of the 
two branches of it, particularly near the corn- 
_ . mills of Cowpits colliery, where ſome pretty good 
ſections are to be ſeen in quarries upon both ſides 
of the river, dipping towards the north and 
north-weſt, with an eaſy ſlope. 
There are ſeveral ſections of the flat or hori- 
zontal coal metals, a little way above the ford of 
the North Eſk upon the Newbattle road from 
Edinburgh, and likewiſe ow the ford near the 
iron mills, 
The bed or channel of this river is e bh 
deep about Roſlin and Hawthornden, where 
abundance of high and romantic rocks appear 
upon both ſides; but theſe rocks will not afford 
much inſtruction in this ſcience, becauſe they 
are chiefly compoſed of thick ſtrata of poſt free- 
ſtone, running parallel to the bed and courſe of 
the river, which cauſes a dull uniformity in the 
appearance of theſe rocks; I mean with reſpect 


to  Rratificagion, 3 ; but as the rocky banks of a_ 
ſmall 
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ſmall river, they are e abundantly magnificent af 
curious. ib 

Between Roſlin and Auchindinny bridge, chets 
are ſeyeral fine and lofty ſections of the ſtrata of 
 coa metals upon both ſides of the river, among 
which there are ſeveral thick beds of red and 6 
| white poſt ſtone, with a variety of ſuch other 
ata as commonly attend coal; and there are a 
conſiderahle number of coal frm both above 
and below theſe ſections, many of which have 
been, and continue to be wrought. The ſections 
of the ſtrata in this part of the river lie flat or 

| horizontal, and in ſome places theſe flat-lying _ 
ſtrata dip a little towards the ſouth-eaſt, and in 
other places towards the north-eaſt. This diver- 
| ſity and oppoſition of dip or declivity is occaſioned 
by the waving of the ſtrata up and down, which 
is a very common incident where the ſtrata lie very 
flat, or nearly level with the horizon. There is to 
be ſeen in a quarty about a quarter of a mile 


above Roſlin, and alſo near Auchindinny, upon the 


north ſide of the river, a regulat continuous ſeams 
of coal, only about one or one and a half inch 
thick, with very ſtrong thick beds of poſt ſtone 
above it; and I know that there are ſeveral 
thick ſeams of coal both above and below this 
thin one, ſome of which are now working. 
There are alſo a variety of ſtrata lying in vari. 
ous poſitions YETweEu Auchindinny and Penny- 
Wi F . cuick. 
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euick. About two hundred yards above 1 1 5 
dinny bridge, in the bed of the river, we ſee the 
vertical and the horizontal ſtrata in the ſame 
place, the edge metals occupying the north, and 
the flat ones the ſouth ſide of the bed of the 
river. This ſpot deſerves the examination of the 
curious, as it determines the place and manner 
of their coming in cantact in this part of the 
country. 0 
Some of the foundations of the cotton millla at 
Pennycuick, and of the water courſes, are cut 
pretty deep in horizontal coal metals, where they 
have cut through one regular ſeam or ſtratum of 
coal, about twelve or fourteen inches thick, which 
is to be ſeen betwixt the eaſt end of the Maden 
building and the bed of the river. | 
There are a variety of inſtructive eee 
relating to this ſubject in the lands of Pennycuick, 
between the village of Pennycuick and the lands 
of Newhall: And there are various ſections of 
the flat, and likewiſe of the edge- coal metals in 
the river, and in the rivulets in the lands of 
Newhall and Carlops. The horizontal coal ſtrata 
lie ſo very flat in this place, and eſpecially in the 
farm of Carlops, that the coal ſeams frequently 
wave up and down, which occaſions ſeveral gently 
ſwelling ridges and troughs, or elevations and 
depreſſions, of the horizontal ſtretch of the coal 
and the other ſtrata, This incident is known 
| „ with 
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Vith certainty, as ſome of the flat coals have been 
worked in that farm, where the ſtrata were found 
thus waving up and down. 

It is remarkable, that both the . and hs 
flat coals, with their ſeveral concomitant ſtrata, 
preſerve their paralleliſm, and the true line of 
bearing from the . ſea, until they reach the lands 
of Carlops, and there the true line of bearing of 
the coal metals ends, and they turn away almoſt 
in a right angle towards the ſouth-eaſt, inſtead of 
the ſouth-weſt direction, which was the former 
line of bearing from the ſea to this place. 

The edge-coal, and all its concomitant ſtrata, 
appear, and really are in the utmoſt diſorder and 
confuſion 1maginable, when they arrive at the 
extremity of the true line of bearing in the lands 


bol Carlops, and they are dwindled away almoſt 


to nothing, the. thickeſt of the ſeams of coal 
being hardly ſo many inches as they Wowi be” 
feet thick. | 

This diſorder and m0 0 is n by 
this being the out-ſkirts of the coal- field; and 
this confuſion of the ſtrata is to be ſeen diſtinctly 
in the banks of the river below the bridge of 
_ Carlops. | 

There are abundance of hotinciuat ſtrata to be 
ſeen in the bed of the river South Eſk, upon the 
eaſt and ſouth ſide of the town of Dalkeith, be- 
twixt the Duke of Buccleugh's and the Marquis 
1 | „ 8 of 


9915 103 


of Lothian's i; Theſe ſtrata lope with 
various degrees of declivity towards the north - 


weeſt, and in ſome places they dip towards the 


vous and in other places towards the welt. 
There is alfo a variety of horizontal ſtrata, and 
eonſiderable ſections of them upon both fides of 
this river, between Newbattle and + Dalhouſie ; 
and about a quarter of a mile below Dalhouſie 
bridge, there are ſome irregular diſcontinuous 
imperfect ſeams of coal, The diſcontinuity of 
- ſome irregular beds of wa B an ent which 
is frequently met with. 

Many rocks and 3 are to be ſeen in te 


main branch of the river between Dalhouſie and 


Temple, all of them lying in a horizonta aan 
| _ with various degrees of declivity, _ 

The neighbourhood of Temple is one of he 
happieſt walks imaginable for the ſtudent of the 
ſtrata of coal. He will there meet with various 
ſections of ſeams of coal, and of their concomi- 
tant ſtrata, appearing fair and regular. It is but 
rarely that we meet with a more complete and 
regular ſection of the ſtrata of coal than the one 


to be ſeen cloſe by the Temple mill, and not 


much above a hundred yards below the church, 
This is a fair and clean horizontal ſection, cut 
nearly perpendicular, and pretty high, in which 
there are at leaſt four different ſeams of coal 
diſtinckly ſeen dipping a very little towards the 


u N. E. The 


Temple lie remarkably flat, 1 me 3 


Temple church, the ſouth branch of the river 
runs upon the face of > hard ratuin of Tock ß 
more than a hundred yards in our fight, as upon 
a ſmooth pavement, and we ſee it running upon 
the face of the ſame ſtone below the church, 
There are ſeveral ſeams of coal to be ſeen in this' | 


branch of the riyer above Temple church, dip - 


ping moſtly north, though ſometimes the declh , 
vity changes, and the ſtrata are found to — to 
wards the N. W. and alſo towar N. E., 
This variety of declivity is commonly met with 
among horizontal ſtrata, eſpecially thoſe of the 
coal metals. It is occaſioned by pe. n and 


W of the horizontal fratas' e 


The north hne | 
ab inſpection of the curious. | * 
About a hundred yards above the Wa 
pretty thick ſcams of coal appear, and there — 
various ſections of the coals and o metals to 
be ſeen in ſeveral places for more than twd miles 
up the river, ſome we 8 7 bigs ad * 
now working. 
The Saliſbury Crilgs, wat; Edin iegh, 2 
well worth the examination of che mineral u- 
dent. The thick bed of rock at aliſpu em 
which was, quarried ſome: tifne-ag0, is a, ſtratum) 
of baſaltes, which i is —_ known * n 


1 
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the quality of the ſtone; and the fact may be 
further evinced by tracing the ſtratum to the 
ſouth fide of Arthur's Seat, where the ſame in- 
dividual bed of ſtone will be found regularly 
formed into columnar baſaltes; the columns are 
diſtinct, and of conſiderable length and magni- 
tude. When the examiner has made himſelf 
maſter of the ſtretch, bearing, and declivity of 
this particular ſtratum, he may then proceed to 
inveſtigate the reſt of the ſtrata of Arthur's Seat, 
which is not an eaſy taſk for a beginner, the whole 
hill being chiefly compoſed of different irregular 
thick ſtrata of baſaltine rocks, which vary in 
thickneſs conſiderably in different places; a cir- 
cumſtance common to baſaltes; and, therefore, 
on account of the difficulty of inveſtigation, I 
would not adviſe the mineral 
a ſurvey of the ſtrata of this mountain, until he 
is pretty well advanced in the knowledge of the 
natural hiſtory of ſtrata in general. . 

When he comes to examine theſe rocks, he will | 
obſerve, that the whole hill is not entirely compoſed 
of baſaltes. There are alſo thin ſtrata of various 
ſpecies to, be found among thoſe rocks. For 
inſtance, ſeveral beds of free-ſtone have been 


_ quarried deep down upon the ſouth fide of Saliſ- . 


bury Craigs ; and there are regular thin ſtrata 
of ſeveral kinds to be ſeen immediately above 
. e N And 
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and below the thick ſtratum of rock which 9 
properly called Saliſbury Craigs. + | 
There is a pretty good ſection of various thin 
ſtrata upon the ſouth ſide of the Water of Leith, 
immediately below the mills, and there are a 
great number of thin ſtrata to be ſeen in the 
bed of the river, all the way down below the 
Mineral Well. Theſe ſtrata appear pretty fair 
and regular, dipping with an eaſy ſlope towards 
the N. W. or W. N. W.; but the circum- 
ſtance which is beſt worth the inſpection of 
the ſtudent in this place, is a couple of whin 
dykes which cut the ſtrata aſunder. Theſe two 
dykes are to be ſeen in the bed of the river, one 
of them near the Mineral Well, and the other 4 
little higher up. They run quite acroſs the 
river, almoſt at, right angles ; and theſe dykes, 
or ridges of tone, are the more remarkable, 
that theſe ſort of troubles, or interruptions of 
the regularity of the ſtrata, are but ſeldom met 
with in the Lothians, though '« common enough 
in other places. 
But although whin dykes are not fo com- 
monly found in the Lothian coalleries as they 
are in ſome other coal-fields, yet the Lothians * 
are not exempted from them. A large Whin 
dyke paſſes through the coals, &c. a little below ' 
Niddry, where it croſſes almoſt at right angles to 
the bearing of the Fanny Another, {till larger, 
; is 
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% to be ben a but of thi 12 at Cockenzie, 
where it forms the north fide of the little harbour, 
Aud thew runs end-ways through the country.— 

And, in like manner, ſeveral other very large 
whin dykes are to be ſeen as you go farther to 
"the N. E. along the ſhore, ſome of which form 
conſiderable ridges of rock as they paſs through 
the country, which appear in many places high 
above the ſurface of the ground ; and all of them 
are diſtinctly ſeen to cut through the coal metals 

ik — 2 3 1 en the bearing of the 
r : "It 2 not bei improper, 3 to remark, | 
that there is one circumſtance appertaining : 


TY 


0 the* two whin dykey in the Water of Leith, 

- * » That is not common to every one of the kind, 
3 Which is, that each of theſe two is both a dyke 
. and a ſlip ; that is, the ſtrata, which are cut 
',* ,  afunder by the dyke, are not here found upon 


f the ſame level on both fides of the dyke, which 

; happens in moſt (though not in all) others of the 

fame kind. Theſe dykes, which throw the ſtrata 

off the ordinary level, may properly enough be 
called ſlip-dykes. 

There are a great variety of hw further up 
in the river Leith, about Slateford, Collington, 
Currie, and {till farther up, and ſome * good 
| ſeQions. „ irs 
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There are various ſections of the ſtrata to be * 
feen upon the banks and in the bed of the river, | 
Almond, particularly all the way between, the fea. 
and Cramond bridge, and farther up, all the way 
till within three or four miles from Calder: 8 

There are good ſections of the ſtrata in the 
branch of that river which runs upon the ſouth 
ſide of Calder, above the bridge, and .efpecially 
above the houſe of Calderhall, and ſtill farther up 
towards the moors. About half a mile below _ 
the ſouth bridge of Calder, there croſſes the river a 

thick ſtratum of coarſe limeſtone; which contains | 
| ſome lead ore in grains and flowers, blended in 
the compoſition of the ſtone ; but it does not 
appear in ſuch quantity as to Yo worth working. | 
A conſiderable variety of ſtrata are to be ſeen = 
| in the north branches of the river Almond, 
above Calder, and among them ſeveral coals, _ 
ſome of which have been worked ; and there 
are ſoms pretty good ſections of coals, and their 
concomitant ſtrata, in the branch of that river 
called Breich. 
here is a fine ſeftion of two ſeams of coal, 
and of the ſtrata accompanying them, to be ſeen 
in the free-ſtone quarry upon the eaſt ſide of the 
river near Seen, 


' The county. of Fife is a fertile field for 
amuſement and inſtruction of ſuch as wiſh to im- 
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prove in the knowledge of the natural hiſtory of 
the coal country, as almoſt all the rivulets in 
the county exhibit ſections of ſeams of coal and 
their concomitant ſtrata. 

There are many ſections of the coal metals to 


be ſeen upon both ſides of the Forth, "above and 
below Inchkeith. 


The river - Clyde, and its numerous branches 
on both ſides, cut and interſe& an extenſive coal 
country, where a variety of fine ſections are to be 
ſeen ; and there are magnificent ſections and ro- 
mantic ſcenes in the channel of that river, be- 
tween Hamilton and Carſtairs. 


\ Almoſt the whole county of Ayr abounds in 
coal, and it alſo abounds in ſcenes proper for 
the amuſement of the mineral ſtudent. All the 
rivers, and almoſt all the rivulets of that country, 
exhibit fine ſections of the ſtrata, and particularly 
the river Ayr and its ſeveral branches. 


I have now pointed out a ſufficient number of 
local examples of ſections, and of regular ſtrata, 
and the places where they are to be found in the 
Lothians, &c. When once a ſpirit of enquiry 
about theſe matters is excited among young 
\ gentlemen, they will then be forward to look 

: | Out 
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out for more, and thay: will eaſily find as many 
as they can wiſh for. 

The coal fields, or coal countries, are not the 
only places where we meet with' regular ſtrata, 
There are, beſides the coal-fields, numberleſs fine | 

and regular ſections of them to be found in the 


rivers, and eſpecially upon the ſhores of the 


ocean, all round the iſland of Britain, and parti- 
cularly round the Highlands and north of Scot- 
land; and of all places in the Highlands and 
north of Scotland, Caithneſs is the moſt remark- 
able. The ſea coaſt of Caithneſs is ſingular for 

magnificent, extenſive and lofty ſections of re- 
markably thin and uncommonly regular ſtrata 


and though the ſtrata upon the ſhores in ſome _ 


parts of Galloway, particularly in the ſtewartry 
of Kircudbright, are regular and lofty, yet they 
are not generally ſo thin as thoſe of Caithneſs. 
In both theſe places, eſpecially upon the ſouth- 
eaſt coaſt of Caithneſs, and in the pariſh of Col- 
vend in Galloway, the ſtudent has an opportuni- 
ty of viewing and contemplating regular ſtrata 
for miles in length, where he will not only ſee 
beds of ſtone, which exhibit a great variety as to 
thickneſs, colour, and other external appearances, 
lying fratum ſuper fratum, as he advances along 
| ſhore, with various degrees of flope or declivity ; 
but he will alſo have an opportunity of viewing 
and of inveſtigating a great many of the troubles, 
breaks, 


breaks, and jrregulartides of the ſtrata, ſuch ag 
dykes, ſlips, ſhakes, &c. 

Theſe exten ſive and lofty tous, or cliffs, 
may be called the anatomy of ſome parts of the 
mineral kingdom, where the ſtudent can ſee ſome 
parts of his ſubject diſſected and laid open for ig 
examination. 

Among a great ile of other particulars to 
be ſeen in the two diſtricts under review, are a 
great number of caves or caverns of different 
magnitude and length. Some of theſe caves are 
exceeding wide and high, others of them are of 
middling and of leſſer dimenſions. Again, ſome 
of them are only a large and ſpacious cavern, at 
and near the mouth, but are of no longitudinal 
extent, that is, do not puſh far in, and others of 
them puſh a great way in under the land. It is 
a remarkable fact, which, in my opinion, deſerves 
to be noted, that each of theſe caves or caverns 
is a real mineral vein, and the moſt of them, if 
not all, are real ſlips in the ſtrata, ſuch as were 
deſcribed above in the coal metals. The moſt 
of theſe are what is called by miners rake veins, 
by naturaliſts, perpendicular mineral fiſſures; and 
it is a fact which I have ſeen, and deſerves farther 
to be noted, that a conſiderable number of theſe 
veins in both places, but moſt at Colvend, con- 
tain copper ore, which may in time become va- 
luable. | | 

Many 
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Many of the caves upon the ſea ſhores of 
Caithneſs, are the common lying-in hoſpitals for 
the ſeals, where they go to bring forth their 
young, and to ſuckle them until they ape fit to 
| ſwim, and many of them, both young and old, 
are taken in theſe caves by the country people, 
who ſurprize them at night with lights, and knock 
them on the head, and ſometimes theſe people are 
hurt by the ſeals, who make a deſperate reſiſ- 
| tance, and many of them eſcape by mere force, 
The cliffs, in many parts of the Weſt High- 
lands and Ifles, reſemble very much the ſhores of 
Caithneſs and Galloway, and almoſt every conſi- 
derable rivulet in ſeveral parts of the Highlands 
has cut through many regular and curious ſections 
of the ſtrata, and many of the Highland rocky 
mountains exhibit ſome prodigious cliffs or ſec» 
tions of immenſe height and magnitude. In the 
Highlands of Scotland the mineral ftudent will 


meet with abundance and variety of amuſement 


and inſtruction, that can hardly be met with any 
where elſe. | oj | 


Though- the examples of ſtratification I have 
Here pointed out, may be deemed a digreſſion, 
when treating of the natural hiſtory of coal, 1, 
however, think theſe a piece of neceſſary infor- 
mation to a mineral ſtudent. 


When 
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When young gentlemen deſcend into the ri- 
vers and glens, and other places in the coal coun- 


try, or elſewhere, to improve themſelves in the 
knowledge of the ſtrata, and come to examine 


various ſections, it may be proper for me to drop 


a few hints about the different ſorts of ſections of 
the ſtrata, and how they are to diſtinguiſh one 
ſection from another. There appear to be three 
different ſorts of ſections of the ſtrata, : 1ſt, The 
level or parallel ſection; — ad, The r engl ſec- 
tion and zd, The oblique, or diagonal ſeckion. 
V, The level ſection is one that runs in a line 
parallel to the bearing of the ſtrata. When we are 
viewing one of theſe parallel ſections, we ſee the 
edges of the ſeveral ſtrata lying flat or level before 
us; and when we face ſuch a ſection at right angles, 
ſo as the right and left hand are equally near the 
face of the rock, the declivity then is in a right 
line from the eye acroſs the ſtrata, and the dip is 
in a right line either down towards the foot, or 
away from the eye; and if the ſtrata lie very flat, 
it may ſometimes be difficult to know which way 
the ſtrata decline in ſuch a ſection, as perhaps 1 no 
ſenſible ſlope appears any way. 
2d, The right-angled ſection is one | that is cut 
in a line right acroſs the bearing of the ſtrata, 
and parallel to the declivity, or in other words, 
this ſection is in a nem line from crop to dip. 
When 
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When we face one of theſe ſections, ſo as to 
bring the right and left hand equally near to it, 


then a line drawn ſtraight forward from the eye „ 


is a dead level line, which runs parallel to the 
bearing of the ſtrata, This right- angled ſection 
is more entertaining and inſtructive than the for- 
mer, for in this we not only ſee the various kinds 
of ſtrata diſpoſed in a regular order, fratum ſuper 
ſtratum, for our; examination, but we alſo ſee the 
degree of ſlope or declivity of the ſeveral ſtrata. 
Ihn this ſection we ſee the one fide or edge of 
each ſtratum dipping downwards quite out of 
our ſight, and the other fide or edge riſing up 
quite to the day, or to the clay or other cover, 
if the ſuperficies of the ſtrata happen to be co- 

vered in that place, 
3d, The oblique, or diagonal ſection, is more 
difficult to be deſcribed or explained with preci- 
ſion than either of the former two, becauſe it 
may be ſo various, or may run in ſo many diago- 
nal directions or collateral lines acroſs the bear- 
ing and declivity ; and, therefore, I ſhall only in 
general obſerve, that ſome of theſe ſections may 
approach pretty near to the parallel or horizon- 
tal ſection, and yet have a ſmall degree of ſlope 
or obliquity, and others may approach pretty 
near to the right angled ſection, and yet not be 
quite parallel to the declivity, or be in a right 
line from crop to dip, though near it. | 
or ; It 
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tet is to be ſuppoſed, that there are 2 greate? 
number of theſe oblique or collateral ſections 
than there are of the parallel or right angled; 
becauſe all thoſe that are cut in any poſſible acute 
or obtuſe angle or line between the other two, 
muſt come under this denomination or deſcrip- 
tion. 
With teſpect to the firſt, that is the parallel 
action, it may be impracticable to determine the 
degree of ſlope or declivity of the ſtrata, even 
with an inſtrument, becauſe you only ſee the 
edges of the ſeveral beds of ſtone, or others, 
facing you in level or parallel lines. If it be a 
fair, regular, and uniform ſection, perhaps the 
beſt rule then for judging of the degree of decli- 
vity, eſpecially if the flope is right away from 
the eye, is to conſider the poſition of the face 
of the ſection, If it ſtands nearly perpendi- 
cular, we may generally conclude that the poſi- 
tion of the ſtrata is nearly horizontal, If the 
face of the ſection leans back with a conſider- 
able flope, and the foot of the rock advances for- 
ward towards your foot, you may then conclude _ 
that the ſtrata decline away from you with a con- 
ſiderable or proportionable degree of flope, as the 
ſeveral tranſverſe fiſſures which occaſion ſuch 
regular ſections, are generally cut acroſs at right 
angles to the bed of the ſtrata. If the declivity 
lean forward towards the . you will then ſee the 
| edges 
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edges of the ſtrata hang down towards you, and 
then you can judge of the degree of flope. When 
the flope is down towards you, ſuch ſeQtions ye | 
nerally overhang a little. ' 3 
With reſpect to the ſecond, that i is a bah pled 5 
ſection, you can take the degree of the dechivity 
of the ſtrata in it at once, as a line ſtretched from 
crop to dip along the face of any individual ſtra- 
tum in the ſection, will be exactly eee to "wy 
ſlope or declivity of the ſtrata: ( 1 
But it cannot ſo eaſily be determined thin i Tl, 
the degree of flope, or declivity of the third, or 


diagonal ſettion, becauſe the ſection itſelf is cut 


in a collateral line, and it cannot be determined 
at once without examination how far this line is 
upon one fide or other of the line of beating, or 
upon one ſide or other of the line of Heelivity; | 
which two lines, that is the Rene and Nen, | 
form a right-ang]e, e UTR 
All that 1 have yet advanced on this gude, ; 
relates only to what may be called regularly diſ- 
poſed ſtrata, and to ſuch accidents as hea 4 
diſturb and break through that regularity.” 
But it may be proper to enquire cn or 
not all the rocks which compoſe the ſuperficies 
of our globe are regularly ſtratified, or if there 
are certain ſpecies, claſſes, or arrangements of 
rocks which are always found ROI; and 
others that are not. | 
„ H 
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With reſpeck to ſtratification, the ls 


- which compole the ſuperficies of the globe, may 


be divided into three claſſes: 1/7, Such as are 


always, or at leaſt generally found regularly ſtra- 


tified ; 2d, Such as are partly and imperfectly 
ſtratified ; and 3d, Such as Are aun found ſtra- 
tiſied at all. Fry F 


Of the firſt ſort are all Fe coal metals, moſt 


of the argillaceous ſtrata, the generality of lime- 


ſtones, and many of the indurated mountain 


rocks of ſeveral ſpecies. 


Of the fecond ſort are many of the mountain 


2 limeſtones, which are extremely irregular, both 
as to the thickneſs of the ſtratum, and as to the 


continuity of it in the line of bearing; and many 


of the baſaltine rocks ſo frequently met with in 
the Lothians, Fife, and other parts of Scotland, 
are likewiſe very irregular in thickneſs and in 


continuity upon the line of bearing. Both of 


- theſe are ſo irregular in this reſpect, that ſometimes 
they ſwell out to an enormous thickneſs, and a 
little way forward, upon the longitudinal line of 

bearing, they are found dwindled away to almoſt 
nothing, and two or three hundred yards farther 


forward, {till upon the ſame line, the fame in- 


dividual ſtratum will ſwell out again to various 


degrees of thickneſs. Many of the mountain 


limeſtones exhibit the ſame irregularity. 


1 


Of the/third fort are many mountains of gra- 
nite in the Highlands of Scotland, and many other 
places. It is no uncommon thing to ſee granite 
rocks ſo perfectly free from any marks of ſtra- 
tification, that there is no difference between a 
ſmall ſolid maſs of that ſtone and a mountain, 
except only in magnitude, the whole mountain 
being one prodigious 1 maſs of ſolid ſtone, withounk | 
any diviſion of ſtrata, 10 
There are alſo ſome other rock beſides hs 
granite mountains which have very little appear» 
ance. of ſtratification, Such, for inſtance, are 
ſome little hills of mountain limeſtome, which we 
meet with in the Highlands and other places, 


and likewiſe little hills of baſaltes; which we ſee *- 


forming little iſlands in the frith of Forth, in 
many parts of the Lothians, _ and on parts 
of Scotland. 
Many of the rocks which may be called regu- 4 
ui ſtratified, have in ſome places "_ on 
imperfections in the ſtrata. 
Some of theſe are imperfect in point of conti- 
nuity, and ſuch either fail entirely, and are loſt in : 
the longitudinal line of bearing, or elſe turn 
| thinner or worſe in quality in the ſame line. 
Others are found to reſemble à wedge, and 


| fuch a ſtratum will be found pretty thick at the 
TOs; oY as it goes down towards the dip, it 


wears 
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whars thinner and thinner until it comes to an 
edge, when it ſoon ends in nothing. 

Some again are found of a ene thickneſs 


below, which wear thin ds we come u pwards, 
and at laſt come to a thin edge, and end in no- 


thing before they come up to the ſurface. 


Some particular ſtrata are found irregular, 


wear thicker and thinner, and are ſometimes _ 


entirely loſt in advancing upon the longitudinal 


line of bearing, as well as in going down ___ 
the line of declivity. 


Again, there are ſome ſtrata ſo imperfect, that 
they reſemble a double wedge, that is, ſuch 5 


ſtrata are found irregular, and fail in continuity 


both ways, and do not ſtretch fo far as the regu- 
lar ſtrata which accompany them. Theſe are 
found to be thick in the middle, and to wear 
thinner and thinner, and end in nothing, as we 
advance both ways upon the line of bearing. — 
There are many other inſtances of imperfe& ſtra- 

tification too tedious to be inveſtigated here. 


I ſhall now enquire whether a ſtratum of coal 


found but thin at the crop or ſurface of the 


ground, will grow to be a thick ſeam farther 


down towards the dip! ? | 
A ſeam of coal is found fully as thick 4 in, he 


ſuperſicies of the ſtrata as it is farther down. 


When once a ſeam of coal is diſcovered at or 
| . | | near 
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near the; ſurface gf the ground, if it appears 
when diſcovered, or is afterwards by trials 
brought fairly between regular roof and pave- 


ment, it may be taken for granted that it is then 
at its full thickneſs, and would not increaſe, 


though you ſhould ſink twenty fathoms in it. 


There are particular inſtances of coals being 
thicker. below than above, and alſo of their be- 
ing thicker above than below; but, in general, 
they are at full thickneſs when found ff 


roof and pavement. 


In a conſiderable coal- field, there are a 1 . 


number and variety of ſeams of coal cut through 


in bringing up levels, in driving croſs-cut mines, 


and in ſinking pits. Some of theſe ſeams of 
coal are of very conſiderable thickneſs, and others 
of them are very thin, perhaps not above two 


or three inches. And again, many of them are 


F 


of all the medium thickneſſes between the two - 


extremes of the thickeſt and the thinneſt. 


Now all theſe various ſeams are generally found 
to be very near the ſame thickneſs above as they | 


are below, when once they are found between 
ſolid and regular roof and pavement ; and this 
is neceſſary in the nature of things, becauſe then 
the ſeam of coal is a regular ſtratum among re- 
gular ſtrata, which are diſpoſed above and below 
it, and, therefore, it ſhould, and in fact it does 


keep: its ſtation full as regularly as any of thoſe | 


found 
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round 9 800 above and below it, both in its q 


longitudinal line of bearing, and from crop to . 


dp in the line of declivity, 

In ſhort, when a ſeam, whether it be chin o or 
thick, is once found fairly bedded betwixt regu- 
lar roof and pavement, and is perfectly clean and 
free from hitches, or any other 9 it is n 
at its füll thickneſs. 

Perhaps theſe aſſertions may ſeem to Witintate 
that all ſeams of coal are invariably regular in 
thickneſs, both in the line of bearing, and like- 
wiſe in the line of declivity; but I would not wiſh 
what I have ſaid to be underſtood in that light. 
True it is, that in common experience we find 
a ſeam of coal pretty regular and uniform in 
thickneſs when we have it fairly betwixt roof 
and pavement, and this in general will hold 

good, and may be conſidered in practice as a 
fixed principle; nevertheleſs, there are ſome cir- 
cumſtances and accidents which alter the caſe, 
and occaſion the ſeam to vary confiderably in 
thickneſs. af 

However, the maxim will hold good in ge- 
neral, notwithſtanding theſe accidents. A ſeam 
of coal is frequently found thicker upon one 
ſide of a lip than the other, and likewiſe upon 
one ſide than the other of a great dyke, The 
, fame may be obſerved of ſome of the great 
ſhakes and gaſhes. The fame individual ſeam 

| Z | of 
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| of, 1 ſeldom Dt invariably. a ſame 
uniform thickneſs to the extent of four or five 


; miles forward upon the line of bearing, though 23 0 


it may pretty nearly within a more limited field 
of only a mile or two. Great variations in the 
dip and riſe of a coal frequently affect the thick. 
neſs of the ſeam, and ſuch changes in the de- 
gree of dip or declivity often occur as we adyance 
upon the line of bearing, and when a ſeam. of 
coal falls ſuddenly from higher to much lower 
ground, the thickneſs of the ſeam is a g 
altered. 1 
Some ale are e more W — nd uni- " 
form in thickneſs than others. I haye ſeen 
many ſeams continue perfectly regular and equal 


in thickneſs for a conſiderable extent every way, 


and I have ſeen other ſeams ſo exceedingly vari- 
able, that you could not depend upon finding the 
coal equally thick for twenty yards together-in 
any part of the field, and in ſome ſeams you, can- 
not find ten yards of it of equal thickneſs. 
The common accidents which we meet with in 
working coals, ſuch as dykes, flips, gaſhes, ſhakes, 
' &c. frequently occaſion, their varying in thick- 
nels. | 
Sometimes the roof falls 9 — 5 for a certain 
| ſpace below its ordinary level, and preſſes the 
coal, or ſqueezes it much thinner, eſpecially in 


e middle of that ſpace. Theſe accidents of the” _ 


roof 
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to t prefling ien nearer the pavement than it 
| Hhould be, and ſqueezing the coal below its ordi- 


'nary thickneſs, are of leſs and greater dimenſions, 
Some of them are not above two or three feet 
in diameter. Theſe leſſer ones are like à wart 


or ſmall protuberance dn the under ſide of the 


ſttratum, which is the immediate roof of the coal, 
and this protuberance finks down into the upper 
fide of the ſeam of coal like the bottom of a . 
great pot. Theſe protuberances are called by 
Scotch colliers a bonnet caſe, and a pot arſe. 


But all theſe accidents are not of ſuch ſmall. 
dimenſions as the bonnet 'caſe/ Some of hem 


are not only two or three feet, but two or three 
yards diameter, and ſometimes even up to. thirty | 


or forty yards, and more. 1 obſerved that the 


ſmall ones thruſt down ſuddenly into the upper 


fide of the bed of coal like the bottom of a great 


pit; but, on the contrary, the large ones gene- 


rally preſs down gradually with a gentle ſwell. 
Theſe troubles ſometimes ſqueeze out one 
third, and at other times one half or more of the 


thickneſs of the coal. They are frequently of a 


roundiſh figure, and they ſqueeze out the coal 
thinneſt in the middle of the trouble, which riſes 
gradually higher as it extends from the center, 
until the roof comes to its ordinary level, and 


the coal comes to its mm bi at the 
: outkirts. "oY RY ie 2 
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But che principal and l of all the ene 


of the variation of the thickneſs of the coal haps | : 
pens when the ſeam approaches the extremity 
of the coal country, where foreign ſtrata com- 


mence of a quite different quality from the coal 
metals. The coal metals, and eſpecially the coal 
ſeams, always wear thinner and thinner as they 
approach the outſkirts of the coal country, as it 


may be called, that is the out boundaties of the 
coals and coal metals, In this caſe, I have ſeen 


ſeams of five or ſix feet thick dwindled to ſo many 


inches, and even to leſs than ſo many inches 


at the extremity, where the coal metals ended 
ve e hd other different claſſes of red com- 


The le error of bs; craw W as it is ak 
| led in Scotland, frequently proves a dangerous 
error, and, therefore, I will explain the matter in 
order to give a caveat againſt the Nermie fen con- 
ſequences of that notion. 


What is meant by the craw coal, is the 40 


coal, or upmoſt ſeam of coal in the field, WR 
is always ſuppoſed to be a thin one. 

The notion of the craw coal originated fronk 
the falſe ſuppoſition, that in all places where coal 


is found; a thin ſeam is upmoſt, and that when 
once a thin ſeam is Was you are ſure to find a 


Wan !!! 


; * 


(6) 


thick ſeam at a moderate depth below the thin 


one, or craw coal. This, it is acknowledged; 
may ſometimes happen, and indeed it frequently 
does happen. We know it by experience, and 
therefore it cannot be denied ; at the ſame time 
nothing can be more abſurd than to affert that it 
always happens ſo. That notion is the child of 


ignorance and fraud. The ignorant imagine the 


aſſertion to be true, becauſe it ſounds like ſome- 
thing they wiſh to be true. It ſeems to give 


them a clew to lead them at once through depths 


of knowledge which they have not yet explored, 
and they either cannot or will not take the trou- 
ble to examine the truth of the poſition, and the 


crafty make uſe of the notion to lead the unwary 


to throw away expence upon a bad ſubject. 

By obſervation and real experience, we know 
that nothing in the world can be more promiſcu- 
ous and uncertain than the way we find the thick 
and thin ſeams of coal blended through one 


another in a coal-field ; and this fact of their 


being promiſcuouſly blended together we know 


with abſolute certainty, by cutting through a 
great number and variety of them in ſome exten- 


ſive coal-fields, where we, as often find a thick 


ſeam upmoſt as a thin one, and we as often find 


x 4 


a thin ſeam below as above a thick one. 

The truth is, we can form no true notion of 
their diſpoſition and order until we have either 
os | cut 


. 00 » 1 


oak FO 3 or have ſome eiiien opportu - 
nity of ſeeing how they are diſpoſed one above 
another; and yet the notion of the craw coal ſtill 
prevails in many parts of Scotland; for I have 
often heard thoſe who were making trials for 
coal ſay, with a tone of aſſurance, that they were 
now. certain of coming to a good ſeam a few 
fathoms deeper, this being an infallible ſymptom 
of a thicker and better ſeam being near. 
But a man of real knowledge and extenſive 
obſervation, will frankly declare that he knows 
nothing about the matter until experience comes 
in for his guide. Ignorance and conceit, which 
are near of kin, and often go hand in hand, 
ſometimes favour us with many raſh and unphi- 
loſophical aſſertions which ee =__ a 
vation diſprove. 

In great coal- fields, which contain a ag 5 5 
ber of ſeams, we ſind that the thick and thin 
ſeams are mingled with ſo much uncertainty, 
that we never pretend to know which of them 
are above, or which are below, until we have 

ſeen them all, and then we know their order and 
| ſtations very well. | | 
TI have frequently ſeen three or oth Hind ſame- 
times more) thin ſeams of coal placed next to one 
another, neither of which were any thing near 
thick enough to work; and I have often ſeen 
good workable ſeams af Ahe thicknels lying 


next 


| 
| 
! 


— N — © 
———— —ö—3jC— ꝗ ͥ —T?—U]BAU Uñ—— 
- 


9 


next to one another, without any dun * inter, 


yening betwixt them; and I have as often, per- 
haps oftener, ſeen the thick and thin and middling 


ſeams blended promiſcuouſly, Indeed they are 


always ſo blended, that we know of no order or 
natural ſtation, nor of any thing elſe relating to 
them, but what we come to know by experience, 
after we have once ſeen all or moſt of all the 


: ſeams i in the coal- field. 


Further, it is not only the ſeams of coal that 
are thus promiſcuouſly blended together in the 
coal field; the various and different coal metals 
are alſo mingled together, and with as much 


5 uncertainty, as to any rule or order of their ſta- 


tions, as the ſeams of coal, 
There are in moſt coal-fields a multitude and | 


5 ſurprizing variety of different kinds of ſtrata ac- 


companying and lying between the ſeveral ſeams 


of coal; and of this vaſt multitude, and variety 


in an thickneſs, and colour, we find the hard 
and ſoft, thick and thin, the black and white, 
blue and gray, red and yellow, and all the varie- 


ties of quality, thickneſs, and colour ſo promiſcu- | 


ouſly blended together, that when we are ſinking 


pits, or driving mines through any of them, the 


moſt experienced do not know what is to come 


next, until they have ſomehow or other acquired 


5 knowledge by former obſervation, that is, by 
ſeeing 


6 i 
be the order and diſpoſition. of an frat | 
ſomewhere before. = 

We have in our coalpiny: and eit 1 8 
mag] in the rivers and rivulets which have cut and 
waſhed the ſuperficies of the ſtrata in our coal- 
fields, abundant ocular demonſtration ' of the 
truth of the poſition that the coals and coal 
metals are promiſcuouſly blended together, with- 
out any certain order to be depended upon as a 
rule or indication in practice; and moreover, the 
great variety of ſtrata of different qualities and 
colours, hard and ſoft, thick and thin, which are 
found to be the immediate roof of the ſeveral 
ſeams of coal, even in the ſame field, is another 
convincing proof of the truth of the poſition, in 
aid of ocular Ray if it een _—_ 
aid. | 
Though there ſhould bs twenty FRE of coal 
in the ſame field, it is twenty to one but they _ 
| ſhall be found to have twenty different roofs, that 

is, that ſtratum, which is the immediate roof of 
one ſeam of coal, ſhall differ from the immediate 
roof of another ſeam in quality, colour, and 

thickneſs, in ſo much that perhaps no two out 
of the twenty ſhall be exactly alike. 

The ſeveral roofs of coal may, in point of | 
hardneſs, be divided into three different claſſes. 
There is ſuch a variety of theſe in point of qua- 
lity, colour, and thickneſs, that it would be ex- 
N 1 


( ** 


_ ceedingly difficult to arrange em properly wil 
reſpect to all theſe varieties. 


I will take a curſory view of FR of dn 10 5 
point of hardneſs, and will juſt touch at their 


ſeveral qualities and colours, and in doing this, 
I will, ½, examine ſuch as may be called very 


hard; — 2d, Such as may be called good and firm 


coal roofs of middling hardneſs ; — 3d, Such as 


may be called ſoft roots, but in reſpect to the 


exact thickneſs of the ſtratum, with the colour, 


quality, and degree of hardneſs, the e 18 


almoſt alen, 5 


I. Among thoſe which mar. be called very : 


hard roofs are, 


2, Strata of baſaltes, e called whin⸗ 
ſtone. Strata of baſaltine rocks are very common 
in many coal-fields in Scotland. There are ſe- 
veral thick beds of this ſtone betwixt the diffe- 


rent ſeams of coal at Borrowſtounneſs, and one 
of them is the immediate roof of a ſeam of coal 


in that ground ; and there is a thin ſeam of coal 
below a bed of beautiful columnar baſaltes at 
Hillhouſe limequarry, a mile ſouth of Linlithgow. 
In the Bathgate hills, ſouth of Linlithgow, there 


are leveral ſtrata of coal and ſeveral ſtrata of ba- 
_  faltes blended together, fratum ſuper ftratum. 


Theſe inſtances may ſuffice as a proof that : 
fra of baſaltes are ſometimes the immediate 
roof 


PS 
toof and pavement of ſtrata of coal; The ſeve- | 
ral ſtrata of baſaltine rocks are always very hard; 
often very thick, and generally of a black or 
blackiſh grey colour. But it is proper for me 
to remark here, that the baſaltine rocks are only 
known to be ſuch by a very few naturaliſts. 
They commonly go by the general name of 
whin- rocks in moſt parts of Scotland and the 
north of England. I think it goes by the name 
of cockle among Corniſh miners, and it is called | 
furdy in the north of Scotland; ++ | 
Among the few gentlemen who are ao . 
with baſaltes, the moſt of them imagine that the 
rock ſhould always be found formed into priſma - 
tical figures or angular columns; but this is ſup- 
poſing too much, for the truth is, that this rock 
is only found formed into columnar or other 
regular figures in ſuch places where the rock was 
originally e to the influence of the ener- | 
nal „ 
As a proof of this e the thick 3 Wo 
of rock near Edinburgh, called Saliſbury Craigs, 
is only formed into regular columns upon the 
ſouth ſide of Arthur's Seat, where it was at Z 
nally expoſed to the atmoſpherical influence. - 
Another proof of the above aſſertion will 1 b 
found in the ſtratum of baſaltes, which is form- 
ed into ſmall and beautiful columns at Hillhouſe 
| s OO near nn as the ſame indi- 
gb; vidual 


nn) 


vidual ſtratum will be found not formed at all 
in ſeveral . at a ſmall diſtance frow. An 
an H 

The baſalrine ach i is to bw judged of 4 des 
nominated from its quality and colour and coms 
ponent parts, and not only from the figure it 
ſometimes aſſumes, which is merely accidental; 
arifing from ſituation more than trom the qualiry 
of the ſtone; This rock is very common in the 
coal countries, and in many other parts of Scot- 
land, and it is frequently found formed into gle- 
bous, ſpherical, and other figures, as well as the 
columnar ; but always where it now is, and we 
have good reaſon to ſuppoſe that it mg was 
expoſed to the external air. 


Wherever we trace a ſtratum of waste 8 un: 


| fer the cover of other incumbent rocks, it is not 
then formed into any regular figure. Wherever 

we cut through it in ſinking coal-pits, we do not 
find it regularly formed: Wherever the face of 
a regularly formed baſaltine rock is quarried 
away until it goes under other incumbent rocks; 
we ſoon loſe the angular figures, and an uniform 
face of a rock comes in without the leaſt appear- 
ance of a EY glebous, or any other res 
gular figure | 
24, Lime-ſtone may be reckoned among the 

very hard roofs of coal. Strata of lime: ſtone of 
various — _ and colour are ver 


common 


'E 75 I | 
common in BA 8 the ſtratum hs 


of lime is the immediate roof of the coal, and 
| ſometimes there "a a thin argillaceous ſtratum or. 
following clod a foot thick, leſs or more, found 
betwixt the ſtratum 80 lime and the nm 41 


. coal. 4 


There are ent 150 Es dens in tha 
+ coal-field of een near Edinburgh, and 
ſome of them are very good, and of condderable 
thickneſs:!! 5 
At Blackburn, hy Welt e a 1 af 


lime-ſtone, of fix or ſeven feet thick, is the im- 


mediate roof of a good ſeam of fat caking coal, 
which ſeam is alfo about five or ſix feet thick. 
At Carlops, and at Spittlehaugh in Tweedale, 
they have a ſeam of coal immediately below their 
lime Aare which ny work. out to burn e 
none | 
I have ſeen lime ned ahve mack in 
a great many places; but theſe are ſuſſicient 
inſtances in i: as the fact is ee 
known. | TY 
34, Some of the vaſt FAO es prong very- 
hard roofs of coal. What is commonly called 
poſt ſtone, is a thick and ſolid ſtratum of. free- 
ſtone, out of which blocks or pillars of any ſize 
and figure may be cut out by a ſkilful quarrier. 
Thick ſtrata of poſt ſtone are frequently found to 
be the immediate roof of ſeams of coal, without 
'YOL. 1. 5 the 
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the intervention of 2 nber & PTY or any ſira- 
tum whatever between them, and ſometimes with 
_ a following clod, or a thin argillaceous ſtratum 


betwixt the coal and. the main roof of poſt ſtone; 
and the poſt roof is frequently rendered very 
hard, by being interſected with foul ribs, or mix- 
ed throughout with ferruginous e of a 
ſpecies of iron or pyritess _ 

4th, Thinner ftrata of freeſtone are commonly 


found in moſt of coal-fields to be the imme- 
diate roof of coal ; and ſome of theſe, as well as 


the poſt ſtones, are rendered very hard by admix- 
tures of ferruginous or ſulphureous matter. 
5th, What is called a dogger band by Scotch 
colliers, is very frequently found to be the 1 imme- 
diate roof of coal, and theſe are very hard. 
Some call ſtrata of iron-ſtone dogger bands, 


and the ball iron-ſtone they call doggers, and 


they alſo call maſſes of the pyrites doggers in 

many of the Scotch collieries ; but beſides the 
ſtrata of iron-ſtone, there is ach another ſpecies 
of coal roof frequently met with, which i is called 
a dogger band. This dogger band is an imper- 
fe& ſtone, compoſed of ſeveral heterogeneous 
mixtures, among which pyrites bears a conſider- 


able proportion, which ſo effectually binds and 
connects the whole together, that it is ſome- 


times very difficult to break through it. This 


ſpecies | of dogger band is ſometimes much 
; thicker 


thicker than the ſtrata of iron-ſtone, though not 


always. Both the ſorts are well known to be 


very hard, and to. be frequently WONT imme- 


diately above the coal. 


6th, There are in many FR fields: 1 : 
ſtrata of whin-ſtone, properly ſo called, which is 
not baſaltes. Some of theſe are of conſiderable 


thickneſs, and others not above two or 'three 


feet thick; and they are of various colours, 
ſuch as black, a blackiſh and lighter grey, brown, _ 


red, &c, Theſe ſtrata of whin-ſtone are always 


very hard, and they a are WOT; the immediate 


f roof of coal. e „ 


II. Thin are a great many 8560 ind | ſubſtantial | 
roofs of coal, which yet are kindly to work, and 
only of middling hardneſs. | ene Fu 1 will 


reckon, 


, Poſt-ſtone of a kindly en which 1s 


not impregnated with ferruginous matter, or any 
other heterogeneous mixture which hardens the 


ſtone too much, and makes it e and beende, 5 


to be cut. 


2d, Regular POT of free-ſtone fin various 
colours, textures, and degrees of thickneſs; but 


none of which are ſo chick as to e to 1 
called poſt-ſtone. 


The thinner ſtrata of fand ſtone, abt is of b 
 free-ſtone, are perhaps the moſt numerous of 
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all ſtones in moſt of  coal-fields, and they are 
ſo frequently found to be the immediate roof 


of coal, that it would be ſuperfluous to ſay 
any more about them; only it may be noted, that 


ſome of theſe regular ſtrata of clean and pure 
 fand-ſtones, are not above three or four feet 
thick, and others not above three or four inches 


and they are commonly found of all degrees 
of the medium thickneſs between theſe two 


extremes; and theſe thin and middling ſtrata of 


free-ſtone make good coal roofs eaſily cut through 
in ſinking; and they are eaſily quarried, and make 
excellent rubble ſtones for building, and ſome 


of the thickeſt of them produce good cutting 
ſtones for ribbets, &c. though I do not think 


they deſerve to be called poſt-ſtone until they | 


exceed three or four feet thick. 


3a, Grey bands, or grey coloured "PI 


bands, are likewiſe commonly found to be the 


immediate roof of many ſeams of coal, and theſe 


may be reckoned among thoſe of middling hard- 


neſs. Theſe grey bands, or grey thin ſtrata of 
imperfect free · ſtone, are very numerous in all 


8 coal- fields, and there are generally a great num- 
ber of them arranged together in the ſame place, 
lying immediately above one another; and they 


are frequently found of all degrees of thickneſs, 
from one inch up to twenty inches, though the 


moſt common thickneſs is from two to ſix inches. 
Theſe thin grey 98 are called by Scotch col- 


hers 


TE 


liers grey fekes as well as grey bands. They are 
often found moderately hard, and of a ſtrong tex: 
ture, ſo as frequently to make good flags and 
covers for ſewers. When there is a conſiderable 
number of theſe together, they commonly make 
a. very good and ſafe coal roof, as they generally 
have a conſiderable degree of ſtrength and cohe- 
ſion, eſpecially when the ingredients in the com- 
poſition of the ſtone, which give it the blackiſh 
or grey caſt, partake of the nature of the coal; 
but when the black admixture partakes of the 
blaes, or black tilly argillaceous matter, then Be. 
grey bands are more weak and fragile. 
4th, Hard, ſtrong, and well ſtratified blaes 
may be reckoned among the coal roofs of mode- 
derate ſtrength and hardneſs. Strata of blaes, or 
bleas, are very common and exceeding numerous 
in coal countries. They are always black, or of 
a bluiſh black or a black grey colour, and there 
is nothing more commonly the immediate roof 
of coal. There is in moſt, coal-fields a great 
variety of blaes, eſpecially. i in reſpect of ſtrength 
and hardneſs; but in this diviſion of middling 
coal roofs, I only point at ſuch as are pretty 
ſtrong and hard. Some of the ſtrong and hard 
blaes are perfectly black, or of a greyiſh black, 
and ſome of theſe ſtrata of different ſhades of the 
black colour, are pretty thick, and others are 
pretty Ok I fay n thick, for it is not 


common 
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common to find ſtrata of good and ſtrong blacs 
much above a foot and a half thick ; but they 
are commonly found of all degrees of thickneſs, 
from about a foot and a half down to two or 


three inches and leſs; and the moſt common me- 
8 dium of the ſtrata of the beſt blae roofs is 150 | 


one foot down to three or four inches thick. 
Some of this ſort of blaes is ſo ſtrong as to 


make a very good and a very fafe coal roof, but 


it is rare to find any of it ſo hard as not to be 


eaſily cut through in ſinking. All blacs ſeem to 


have a conſiderable quantity of a black argilla- 


ceous matter in the compoſition of the ſtone, and 


theſe ſtrong blaes appear to contain a conſider- 


able quantity of ſand, and they frequently con- 
tain a conſiderable portion of an inflammable oil, Wh 


and ſometimes they partake of the real coal it- 


felf in ſuch quay as to be ſometimes viſibly 


ſeen. 


In ſome places the thinneſt of theſe ſtrata are. 
Forthid to be the immediate coal roof, and in other 


places the thickeſt ; and again, in other different 


places, thoſe of all the degrees of medium thick. 

neſs. 
There is as great a variety in the quantity of 

theſe blaes found together immediately above 


different coals as there i is in the thickneſs of the 
particular ſtrata. In ſome pits we do not find 
above five or fix inches of blaes immediately upon 


the 
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the coal; in other pits, we find five or ſix fathome 
upon the coal, and in ſome particular places even 
much more than five or ſix fathoms, and it is 
very common to find the blae roofs of all the 
medium thickneſſes. Io, 
th, Whitiſh and ab cdi e 
ſtrata, of middling ſtrength and thickneſs, are in 
many places found to be the immediate roof of 
el,, 933 
Some of theſe cht 1 1 5 


wal are pretty thick, others of them are thin 


and of middling thickneſs, like all the other coal 


roofs of pretty equal ſtrength and hardneſs, I 
have ſeen ſome of theſe up to two feet thick, and ' 


I have ſeen others of them not above two inches 
thick, and they are commonly found of every 
medium thickneſs between theſe two, There 
are a great many coal roofs of. this colour, and 
much of the ſame quality, which are very tender, 
fragile, and dangerous. At the ſame time, many 
of them prove very good roofs, owing either to 


ſome particular ingredient in the compoſition, 


to a more perfect contexture and formation of 
the ſtrata.. 
6th, Streaked coal roofs of 1 hr, 1 8 8 
and hardneſs, Theſe ſtreaked roofs are of 'two 
ſorts. Hirſt, Such as are compoſed chiefly of 
ſand, with a very ſmall mixture of clay and blaes; 
and. ſecond, Such as are compoſed chiefly of clay 
ar blaes, with a very ſmall mixture of ſand.— 
Some 
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ſtrehks or ribs. I have frequently ſeen ſome of 
theſe ſtones ſo finely ſtreaked as to 2 eh ha 


_ moſt beautiful ſtriped cotton ſtuffs. 


The ſtrips or ſtreaks lie all of them 5 pa- 
rallel to one another, and exactly parallel to the 


| bed of the ſtone, and the ſtrips always ſpread out 
the whole breadth of the ſtratum. The colour 


of theſe ſttips is various in different ſtrata. 1 
have ſeen ſome of the ſtrips nearly black and 
white, others white and red, and yellow and red: 


In ſome ſtrata the ſtrips appear of a lighter and à 

darker grey colour. In ſhort, theſe ſtrips in dif: 
| ferent ſtrata appear of various r , and 1 of 
various ſhades of thoſe colours. 


Some of the finely ſtriped ſtones exhibit freaks ; 
leſs than a quarter of an inch; It is very com- 
mon to ſee {trips about a quarter, and between 


that and three quarters of an inch; but in theſe 


finely ſtratified and finely ſtriped. ones it is not 
common to find ſtreaks of a full inch thick, with- 
out ſome different ſhade in one ſide or other of 


the ſtrip. The ſtratification of theſe ſtriped 
ſtones is generally as perfes and n as can 
be imagined. 


"The ſecond fort bf theſe ſtriped coal beet chat 
is, ſuch as are chiefly compoſed of blaes, with a 
leſs mixture of ſand, differ but little from the 
* in e ; Muy the colours are not al- 

ways 
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ways 10 e nor the ſtrips ſo PER nor is the 55 
roof quite 0 hard as the ſand-ftone * roof. 


- III. Soft coal = of b there are a 
very great number and variety, with reſpect to 
quality, colour, and thickneſs. I will point out 
a few of them, and I fhall begin with ſuch as 
are of a black, a bluiſh black, and a black grey 

colour, Of theſe ſome are regularly ſtratified, 


others are imperfectly ſtratified, and ſome of them | 


not ſtratified at all. All theſe ſoft black and 
blackiſh coal roofs are by the Scotch colliers, and 
| thoſe of the north of England, called by the ber | 
neral name of blae, or till, | 
1/2, 1 will firſt take notice of ſuch as are re- 
gularly ſtratified, Some of the ſtratified blae 
roofs are formed of pretty thick ſtrata, others of 
them are formed of thin ſtrata, and many of ſtrata 
of middling thickneſs. There are arrangements 
or claſſes of regularly ſtratified blaes found as the 
5 immediate roof of different coals of a great va- 
riety of thickneſs, from three or four inches up 
to a good many fathoms; 3 but of the particular 
thickneſs of each ſtratum of thoſe I call regularly 
ſtratified, I have ſeldom ſeen any one of them 
much above a foot and a half, or at moſt two 

feet thick; but I have frequently ſeen great num- 

bers of Chan not above two or three inches, and 

ſome of them not much above one inch thick, 
| VOL, I. 6 | EE... 
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(82) 
even where there was in all a conſiderable thick- 
nels of blaes, conſiſting of a great number of 


ſtrata, thick and thin, arranged together. Some 


f theſe tender roofs of regularly ſtratified blaes 
a an oily appearance upon the outſide, and 


through all the fiſſures and joints of the ſtrata, 


that is, they appear ſmooth and glofly, and are 
very ſlippery to the touch. Others of them have 


nothing of this; but whether oily or not, theſe 
Toft blaes make but a bad or indifferent roof at 


beſt, as they are always tender, weak, and fragile. 

24, The ſecond ſort of ſoft coal roof which 1 
am to mention 1s blaes, which is only ſtratified in 
part, or imperfectly ſtratified. This ſort of roof 


is in every reſpect the ſame in quality and colour 


as the laſt, the only diſtinguiſhable difference be- 
tween them being in the different degrees of 
ſtratification. This ſort appears clumſily ſtrati- 
fied, and the ſtrata or beds of it are not perfect, 
but unequal and lumpiſh, which makes it a bad 


and dangerous roof, as the inequality and various 


Joints of the ſtrata occaſion their falling down 


In latge maſſes or lumps when the coal is waſted 


from under it. Some of theſe irregular ſtrata of 
blaes appear in thick, and others in thin and 
middling beds; and ſome of theſe, as well as the 


laſt mentioned, have a greafy or oily ſmoothneſs, 
and they are called by Scots colliers cree/by blacs, 


that is, greaſy blaes. This oily ſmoothneſs makes 


8 


es 


theſe irregular ſtrata particularly troubleſome and 
dangerous in a coal roof, as theſe being full of 
joints and natural - diviſions, which run in all 
directions, the oil runs through all the joints, 
and occaſions this ſort of blaes to flip: and fall 
out ſo ſoon as the coal is ne N TY ö 
under it. 5 
Some of theſe gloſhy Kh 8 1 fuck: a 
quantity of the natural oil as to make them flame 
a little in the fire, and there is in ſome places a 
conſiderable quantity of the hard ſtratiſied blaes 
mentioned above, which will not only flame in 
a fire, but ſome of it will actually burn when ſire 
is ſet to it, though it will not conſume. There is 
a ſpecies of pretty hard ſtratified blaes at Pit- 
firran in Fifeſhire, which burns fo well, that if a 
ſmall fire is once kindled at one corner of a hil-; 
lock, it will burn throughout; but it is no leſs in 
bulk after than before it was burnt, nor does it 


| produce any aſhes, | This blac is of a pretty 


good black colour before it is burnt, but the fire 
turns it to a pale red, in which it is ſo far from 
conſuming, that it acquires a conſiderable degree 
of hardneſs in the fire, which makes it pretty 
good ſtuff for roads. It is remarkably good for 
horſe and foot paths, but not ſo proper for ſuch 
roads as are conſtantly occupied by heavy wheel 
carriages. It appears pretty evident, that this 
blae contains a portion of natural oil in the 

_ compoſition | 
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| compoſition of the ſtone, as it vari, but does 
not conſume at all; for if it partook of the coal 
matter in ſuch quantity as to make it inflam- 
mable, part of the coal would be ſeen, and more- 
over, part of the blae would conſume, and pro- 
duce fome aſhes, which actually is the caſe when 
a blae has ſuch a quantity of coal in its compoſi- 
tion as to make it in any degree inflammable ; 
which circumſtance I have frequently ſeen, that 
is, I have frequently ſeen a ſmall mixture of coal 
in ſome blaes, and thoſe blaes, when burnt, pro- 
duce leſs or more aſhes; but this ſort will not 
burn itſelf, like the Pitfirran blaes, but requires 
a a continual application of fire. 
3d, Soft blaes, which are not ſtratified at all, 
that is, there is no more than one ſtratum or bed | 
of this blae in the ſame place, without the in- 
tervention of other ſtrata above and below it. 
This ſpecies of blaes is as commonly found to 
be the immediate 'roof of coal as any thing elſe 
I know, and the beds of it are found of various 
degrees of thickneſs, from two or three inches 
up to two or three fathoms ; but whether the 
ſtratum of it be found thick or thin, the whole 
ſtratum is always one uniform maſs, without any 
diviſions into ſeveral ſtrata, But it ſhould be re- 
marked, that all theſe unſtratified beds of ſoft 
blaes are not equally of one uniform maſs through- 
out the whole ſtratum. Some of theſe ſoft blaes 
5 V;; 5 . 
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are found divided into ſmall angular maſſes in 

the ſtratum, arid other beds of it are divided i into 
larger angular maſſes or glebes; but whether 
theſe ſoft blaes are found glebous or uniform 
: throughout the whole ſtratum, they e prove 
a bad and troubleſome coal roof. 
Theſe black argillaceous ſtrata of the 2 field 


are by many called beds of till. The uniform 5 


ſort are called daul, and the glebous ſort are 
called blaes, or lipey blaes, by Scotch colliers. 
Both the uniform and the glebous ſoft blaes fre- 
quently contain a quantity more or leſs of ball 
iron-ſtone, or glebous iron-ſtone, though ſome of 
it contains none at all. The regular continuous 
ſtrata of iron-ſtone are commonly found in {tra- 
tified ſoft blaes, 
There is a variety of ſoft coal roofs of a grey 
colour, and of theſe ſome are regularly ſtratified, 
and ſome are not. 
_ 4th, Of regularly ſtratified ſoft grey coal rh 
there are ſeveral ſorts. The firſt of theſe which 
I will take notice of is the ſoft grey bands or grey 
fekes, which have a conſiderable quantity of. 
ſand i in the compoſition of. the ſtrata. . 
Many of theſe ſoft grey bands are as regularly | 
ſtratified as any coal metals whatever. i 
Numbers of them are found in very thin ſtrata, 
and others of middling thickneſs; but whether 
1 
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thick or thin, they are ſo wok tid tender as to 
make a very bad and troubleſome coal roof. 
Many of theſe grey bands look pretty well at 
firſt, but they ſoon fail and come down when 
undermined and expoſed to the influence of the 
air; and I ſuppoſe that this is owing partly to 
hive being too great a quantity of clay in the 
compoſition of the ſtone, and partly to the want 
of a ſufficient quantity of natural cement to 
connect the ſeveral particles of the ſtone together 
and promote induration. 

5th, Soft grey regular ſtrata, or grey bands of 
an argillaceous kind, and of theſe there is likewiſe 
a great variety, eſpecially as to colour and thick- 
neſs. Some of theſe are of a dark and others of 
a lighter grey, and ſome of them exhibit pretty 
thick, and others middling and thin ſtrata.— 
Theſe ſoft grey argillaceous ſtrata are very nu- 
merous in moſt coal-fields, and they are frequent- 
ly found to be the immediate roof of the coal ; 
and theſe, as well as the black kinds, are ks 
in all quantities or degrees of thickneſs above 
different coals from a few inches up to ſeveral 
fathoms; but whether there is much or little of 
it together, and whether theſe ſtrata are thick or 
thin, this ſort is generally found to be a weak 
and fragile roof. 

6th, Soft grey argillaceous bands, ns 
ſtratified, Theſe differ little or nothing from 
| the 
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the laſt in quality or colour, the only diſtin- 
guiſhable difference being in the different de- 
grees of ſtratification. Many of the laſt men- 

_ tioned ſort are as finely ſtratified as can be ima- 
gined, that is, the ſtrata of them are generally 
thin and of middling thickneſs, and perfe&- 
ly regular, finely ſpread out, and every part ot 
each ſtratum equally thick ; but on the contrary, 
this ſort, though it has the appearance of ſtrata, 
yet the ſtratification is but clumſy and irregular, 
that is, the ſeveral beds are unequal and divided 
by many irregular joints into unequal misſnapen 
maſſes, which makes this ſort a bad and trouble- 
ſome coal roof, as the maſſes ſeparate at the joints, 
and fall down when the coal is WINE from 
under it. | 

7th, Soft grey acti beds of metal. or 

coal roofs not ſtratified at all, and this, as well as 
the black ſort deſcribed above in the third divi- 
ſion of ſoft roofs, is of two kinds or varieties, viz. 
firſt, ſuch as is found broken or formed in the 
ſtratum into glebes or maſles ; and ſecond, ſuch 
as is found in one uniform maſs throughout the 


whole bed, without any diviſion into maſſes or 


ſtrata, I need not repeat that theſe grey ſoft 
roofs are of all degrees of thickneſs, from a few. 
inches up to a great many fathoms, as well as the 
black, There is but very little difference be- 
tween them in any reſpe&, excepting the colour. 

es, | But 
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But it may be proper to obſerve here, 1 ball or - 


glebous iron-ſtone is frequently found in this as 
well as in the black unſtratiſied blaes, and that 


both in the glebous and uniform beds, and that 


ſtrata of iron- ſtone are alſo n in the ſtratified 


Toft grey blaes. 


8th, White and aſh coloured ſoft 8 
coal roofs, and of theſe there is as great a variety 
as of any other whatever. Of this ſort of roof 
ſome are regularly ſtratified, ſome imperfectly, 
and others not at all. Of the whitiſh argillace- 
ous roofs, ſome are a compound of a gritty ſand. 


and clay, others appear to be chiefly compoſed of 


pure clay, and ſome of a loamy clay. 
1 will begin with ſuch as are regularly ſtratified 


and mixt with ſand, and of this ſort ſome ſtrata 
are mixt with ſharp and gritty ſand, and ſome 


with ſofter ſand, What I have ſaid above with 
reſpe& to the variety of thickneſs of the ſeveral 
ſtrata, and of the ſeveral parcels or arrangements 
of thoſe ſtrata into general beds of various thick- 
neſs, may be ſaid of the white as well as of the 


black and grey argillaceous coal roofs; and, there- 


fore, I need not repeat what has been ſo often 
faid above about the regularity and various 


thickneſs of the ſtrata, and of the accumulating 


arrangements or parcels of ſtrata, I have ſeen 
many of this ſort of gritty or ſandy clay roof very 


ſoft, weak, and fragile, 
9th, 
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= The next whitiſh argillaceous ſoft roof 
ſhall take notice of, is ſuch as we find regularly 
ſtratiſied, and of a homogeneous quality, or not 
mixt with ſand. Some of thele' are very finely. 
and perfectly ſtratified, and they are found of 
different degrees of hardneſs. However, in ge- 
neral, the moſt of them prove but a weak and 
tender coal roof. What has been ſo often re- 
peated about the different thickneſs of the ſeveral 
ſtrata, and of the different general thickneſs of 
the ſeveral roots, is perfectly applicable here, and 
therefore I refer to what is ſaid above, to fave a 
multitude of unneceſſary words, as the principal 
difference between theſe and the black and grey 
argillaceous coal roofs, is in the colour, in which 
reſpect they differ widely, as ſome of theſe under 
immediate conſideration are pretty white, others 
of an aſhen white, and ſome of a yellowiſh white 
colour. I ſhall obſerve here, that this ſort is not. 
all equally well ſtratified. There are ſome of 
theſe as well as of the above found in irregular 
{trata, and with all the other mann and 
varieties mentioned before. 

1ouh, White and aſh coloured argillaceous cant | 
roofs not {tratified at all, and of this fort there 
| is a very great variety. Sometimes we find very 
thick. beds of white and whitiſh argillaceous mat- 
ter in the coal-fields, and ſome of theſe, as well 
as of the black ſoft roots, riſe in glebes and 
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maſſes of different ſizes, and others are uniform 
and homogeneous throughout the whole bed, how- 
ever thick it may be; and theſe, as well as the 


black, are found of every degree of thickneſs, 


from two or three inches up to ſeveral fathoms. 


Some of theſe beds of white argillaceous marl- 
like matter are found to be a ſandy or loamy 
clay, and others of them are of a pure homo- 


geneous clay, which does not feel gritty between 
the fingers nor in the mouth. I have frequently 


taken ſome of theſe fine white clay roofs to waſh 


my hands, and found it anfwer nearly as well 


as ſoap. The ſhades and varieties of colour in 
this ſort are as numerous as in the laſt mentioned. 
All the clay roofs of a homogeneous uniform 
ſtructure, are called dauk by Scots colliers, what- 


ever be the colour of them. 


The general ſpecies and the ſeveral varieties 


| pointed at, and deſcribed above, may be conſi- 


dered as a pretty full ſelection of the moſt com- 
mon roofs of coal; but it muſt only be conſidered 


as a ſelection, and as a very brief and imperfect 


account of ſome of them. The different ſtrata 


of the coal metals found every where in dif- 


ferent coal-fields, are ſo numerous, and there 
are ſo many varieties of them, that it would 
take a large volume to enumerate and deſcribe 
them all; but I can only pretend to give a ge- 

| „ eral 
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neral hiſtory of ſome of them; and therefore 1 


ſhall only further obſerve here, that what I have 
ſaid above about the coal roof is equally appli- 
cable to the pavement of the coal, as in fact we 
find as great a variety of different ſtrata below 
different ſeams of coal. as we do above them. _ 
Having taken a view of the various ſtrata 
which accompany coal, I would now proceed 
to point out the ſtrata of the mountain rocks, 


that is, ſuch other ſtrata as are not commonly _ 


found to accompany coal, in order to diſtinguiſh 
them from the coal metals; but my obſerva- 
tions upon this branch of my ſubject have ex- 


tended to ſuch a length, that I have thought it 
proper to allot to them a 1 portion of my 


e part III. 20 


All the works of God are 3 mag- 
nificent, numerous, and diverſified. There are 


a thouſand diſcoveries to be made in all parts of 


the creation, and a thouſand improvements to be 
made of thoſe diſcoveries. The great maſters of 


nature, who have looked into the animal and 
vegetable kingdoms with a keen and comprehen- 
ſive eye, have produced ſuch diſcoveries and im- 
provements as. are at once an infinite benefit to 
fociety, and an honour to human nature. The 
mineral kingdom is a very fruitful field, but all 
parts of it have not yet been ſuitably cultivated. 
I can only be TRIER a common labourer in 
this 
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this field, but I am reſolved. to deſerve the praile 
of being a faithful labourer in it. | 


Fanciful ſyſtem builders, and ſome. | learned 


philoſophers, but of ſmall knowledge in theſe 


matters, have made a coil about deep and ex- 
tenſive ſtrata which compoſe the ſuperficies of 
our globe, and ſome of them have propoſed va- 
rious ſchemes, and tried many experiments for 
obtaining ſuch ſections, with a view as they ſup, 
poſed to countenance and confirm their ſeveral - 
ſyſtems, 

I am informed from good a ee hog M. de 
| Maupertuis propoſed ſinking a ſhaft of enormous 
depth in Iceland, in order to determine the ſtruc- 
ture and matter of the globe at ſuch a depth below 
the upper ſurface ; but why in Iceland more than 
in France, England, or Germany, which abound 
with materials and men of {kill, Iam at a loſs 
to know, unleſs he ſuppoſes that every indivi- 
dual ſtratum forms a zone, or rather a ſhell, which 
| ſtretches quite round, and envelopes the whole 
globe, like one of the coats of an onion ; and 
that in conſequence of the figure of the earth, 
theſe ſurrounding ſtrata, are all of them much 
thinner in the neighbourhood of the poles than 
they would be found nearer the equatorial re- 
gious ; but however plauſible this theory may be, 
it is not true. There is in fact no ſuch general 
and extenſive ſtretch. of any individual ſtratum, 


nor 


nor of any claſs of FRO The various claſſes 5 
or kinds of ſtrata which are found in different 
countries and diſtricts, are arranged together in 
greater or leſſer patches upon the face of the 
globe, which ſhall be clearly demonſtrated by 

a ſufficient number of examples, and well au- 
erf facts, confirmed and illuſtrated by 
examples, are more to be depended upon than 
general theories founded upon ſuppoſitions which 
do not exiſt, I will fave theſe gentlemen 
the trouble and expence of ſinking their ſhaft, 
and will give them a ſection of four times 
the depth which they can ſink; and indeed it 
is neceſſary for me, or ſome other in my line, to 
relieve them from this embarraſſment, as the 
revenue of an empire would not be ſufficient to 
fink a ſhaft to the depth M. de Maupertuis pro- 
poſed, which I think was n a mile, or near 
three thouſand feet. 

Coal maſters and mineral engineers vill Gi 
(perhaps too ſoon) find it a difficult matter 
to go down one half of that depth below the 
ſurface of the ground in 4 plain country. 
It is indeed practicable to draw up coals and 
other mineral foſſils from greater depths in 
a champain country, by means of ſeveral ſhafts 
ſunk in ſtages, one below another, with a proper 
landing at the head of each ſhaft; but it will 
not be found an eaſy matter to draw up the 

| water 
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water from ſuch great depths, unleſs ſome new 
kind of machinery ſhall be diſcovered, more 
convenient and ſuitable for the purpoſe than oy 
we have at preſent. 
The fire or ſteam engine, which is fo very uſeful 
and neceflary to ſubterraneous operations, is indeed 
very powerful; but ſuch a multiplicity and enor- 
mous length of ſpears or pump-rods as would reach 
down to the depth of four or five hundred fa- 
thoms, or even to the depth of three hundred fa- 
thoms, would become a dead weight upon an 
engine, and every ey difficult, expeniive, and 
troubleſome. 
Many of our collerics in Britain are already 
very deep, and in a few years hence theſe 
colleries will require to be yet much deeper, 
_ otherwiſe the proprietors and others, as well as 
many of our great towns and manufactories, 
will ſuſtain a very ſenſible loſs, and, therefore, 
from this , conſideration, it is to be wiſhed that 
mineral engineers would ſtudy the philoſophy of 
engine ſpears, and communicate to the public the 
_ reſult of their enquiries and experiments. 

Fir timber is light, and of a regular grain and 
reed, but it is of a Jax texture, and comparatively 
weak, and ſo far it is unfit for a very long ſpear 
or pump-rod. It may hereafter be very material 
tp e 1 nag will anſwer beſt for this 
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purpoſe, when it becomes necęſſary to fink our 
e to a much greater depth. 
With reſpect to a grand ſection r our 
philoſophers want for aſcertaining the nature, 
quality, form, and diſpoſition of the ſtrata at a 


great depth, I will give them one ready made, 


not only of three thouſand, but even of ſix thou- 
ſand feet. This grand ſection of the ſtrata is cut 
through the coal metals at Gilmerton, near Edin- 
burgh, and the ſame ftrata are cut through at 
Loanhead, about two miles ſouth-weſt from Gil- 
merton. This poſition requires to be explained, 
as it may appear myſterious to many how ſuch 
a prodigious ſection of the ſtrata happens to be 
made in theſe places; and in order to this ex- 
planation it is neceſſary to premiſe, that the ſtrata 
at Gilmerton, &c. as has already been taken no- 
tice of, hang or decline with a ſlope near about 
the angle of forty-five from the horizon. This 
ſlope varies greatly in different parts of the field. 
In ſome places the ſeams of coal and other ſtrata 
| incline with a ſlope of above fifty degrees from 
the horizontal poſition. In other places not 
above twenty-five, and even as low as twenty; 
however, upon a medium, I reckon that the ſlope 
or dechvity of the ſtrata at Gilmerton is about 
the angle forty-five. The dip or declivity of the 
ſtrata in this diſtrict is towards the ſouth-eaſt, 
and both at IO and Loanhead there is a a 


conſiderable 
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ee ape 104 fall of the ſurface af the 
* towards the ſame point of the compaſs; 
they have in both places availed themſelves 
of this figure of the ſurface to bring up a level-or 
adit from the low grounds, in order to drain their 
coals. of the water to the depth of theſe levels. 
Theſe level mines are driven up in a right line 
acroſs the bearing of the ſtrata; that is, ſuppoſing 


the longitudinal bearing of the ſtrata trends to 


the ſouth-weſt, the level mines are cut at right 
angles, with the bearing and point to the,north- 


welt, This level mine is cut in this direction 


acroſs the ſtrata for a mile, or about ſix thouſand 
feet, ' by which there is made the grandeſt and 


moſt extenſive ſection of the ſtrata, perhaps, that 


is to be found in any country. There are indeed 
in many countries much longer adits or level 
mines cut from the valleys up to the mountains 
and higher grounds, for the purpoſe of draining 
the water from mining fields; but it rarely, or 
perhaps never happens, that they pierce and cut 
through ſuch a multiplicity and variety of ſtrata 
in theſe long adits as they have really cut at Gil- 
merton. In many places the ſtrata lie pretty _ 


flat, and in various degrees of flope from the 
Horizontal poſition. In theſe they may drive or 


cut forward a conſiderable number of feet or 
fathoms with little or no change of ſtrata; where- - 


s in periorating the ground with a level mine at 


_ Gilmerton 


Gilmerton, they have a continual change of ſtrata 
on account of their great deelivity. The number 


and variety actually cut through in this field is ſo. 


immenſe, that it would fill a large book to enume- 
rate and deſcribe them all, They are all what is 
commonly called coal-metals, that is, ſuch ſtrata 
as ate generally found to accompany beds of pit 
coal; and there are above ſixty beds or ſtrata of 
coal, thick and thin, cut through at Gilmerton in 
this noble ſection, among which, about twenty of 


them are workable, and have been worked at 
Gilmerton, and the neighbouring coal-fields.— 


The reſt are thin, though regular ſtrata of coal, 


generally from between two feet to about thres 


or four inches thick, and ſome of them, though 
regular ſtrata, not above one or two inches. 
The other ſtrata of different qualities, which have 
been cut through in this great ſection, are in ge- 
neral ſuch as have been pointed out above as the 
ordinary roof or pavement of coal. Such as, for 
inſtance, of the hard ſtones, they have cut thro? 
- whin-ſtone, .lime-ſtone, iron-ſtone, thick beds of 
poſt free-ſtone, middling and thinner beds of free- 


ſtone, dogger-bands, that is; hard beds of ſtone _ 


| blended with a great quantity of pyrites and other 
mineral particles, which cement this ſtone into a 
hard, ſtubborn, obdurate maſs, not eaſily broken. 


or worked vue (a and they have cut through 


0 * 


2 conſiderable variety of theſe ſeveral becks of 2 
hard ſtones. They have likewiſe cut through a 
great variety of other {tones not quite ſo hard as 
the few, juſt named, ſuch as, for inſtance, poſt free- 
| ſtone of various ſhades of white, of yellowiſh 
white, and of greyiſh white colours, of middling 
| hardneſs, and kindly to work; alſo regular ſtrata 
of free-ſtone of various textures, colours, and de- 
. grees of thickneſs, none of which, however, are 
ſo, thick as to be called poſt-ſtone. Grey-bands 
are innumerable, which are thin bedded ſtrata of 
à compound ſtone; of theſe there is almoſt an 
infinite variety, as to colour, quality, and thick- 
neſs. Of ſtratified blaes, or argillaceous coal- 
tills, there is alſo a prodigious variety, in reſpe& _ 
to colour, thickneſs of ſtrata, - and degrees of 
ſtrength and hardneſs. The ſofter coal metals, 
as they are called, that I, the argillaceous ſtrata 
cut through at Gilmerton, are ſo very nume- 
rous and various, that it would require a vo- 
lume to deſcribe them all; and as a conſider- 


able number of them have been deſeribed before 


in the hiſtory of coal roofs, it will be needleſs 
to give a repetition of them. In ſhort, the 
ſtrata cut through in this great ſection contain 
ſuch an amazing number and variety, that they 
may be conſidered as a very complete aſſemblage 
and nne of the ſtrata which accompany coal, 

| excepting. 
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excepting regularly figured baſaltes, of which 
there is none at Gilmerton, though they have cut 
through ſeveral beds of whin of various colours, | 


* 


which approach the quality of that ſtone. 


Inis vaſt ſection and immenſe variety of ſtrata 
have not only been cut through in a horizontal 
direction, by driving level mines through them 
at various depths below the ſurface of the earth, 
but they have alſo been repeatedly cut through in 
a perpendicular direction by a very great number 


of pits, or ſhafts, of various depths; and although 


it would be impoſſible to cut through them all 
in one particular ſhaft, - yet they have been all 
frequently cut through by a very great number 
of different ſhafts of various depths. Each of 
theſe different ſhafts have cut through a certain 
number of the ſtrata of this great ſection in dif- 
ferent parts of the field ; but if all theſe ſhafts. 
which have. really cut through different ſtrata. 


were placed one above another in a perpendicu- 


lar line, it would be a ſhaft of about nine thou- 
ſand feet in depth, which happens of courſe from 


the greatneſs of the declivity of the ſtrata ; and 
all the ſtrata in this great ſection are cut through 


as effectually and as diſtinctly by the number of 


thafts in | different places, as if they were cut 


through by one perpendicular ſhaft to __ (FIR 


depth. 


| e are well known to a number of gen- 


tleman 
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| Ss of is: and. ſkill in theſe mat- 
ters, ſo that it is impoſſible for me to _— 
pon the public without being detected. 

To know with ſuch a degree of certainty 
whas i is to be found nine or ten thouſand feet 
below the ſurface of the ground in any coun- 
try, is an article in natural hiſtory worth attain- 
ing. There are but few, if any other, parts of the 
world which can produce ſo deep and extenſive 
ſections of the ſtrata which compoſe the ſuper- 
_ ficies of our globe, It is true, indeed, we have 
traced out much deeper and more extenſive ſec- 
tions of the ſtrata in the rivers, glens, and pre- 
cipices in the Highlands of Scotland, as will be 
ſhown and explained in the ſecond volume of 
this work; but theſe ſections were cut by the 
operations of nature; thoſe at Gilmerton, &c. 
are the e of art and induſtry. Fo 


1 ſhall now. return to my purſuit 9” the bi 
tory of the coal metals. It has been obſerved, 
that the general courſe or bearing of the ſtrata 
in this iſland is nearly from north-eaſt to ſouth- 

welt ; but this is ſo far from being a particular 
rule that may always be depended on, eſpecial- 
ly with. reſpe& to the coal metals, that we can 
never-preſume to know which way they trend, 
nor which way they dip, until we ſee ſome of 
them. Thoſe ſtrata which decline from the 

began with a eee degree of flope, are 
| generally 
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( wr.) . | 


nearer the horizontal poſition; the reaſon or cauſe 
is obvious. When ſtrata lie very flat, or nearly 
parallel with the horizon, they frequently vary 
from the ordinary line of bearing, by waving and 
wheeling. We ſometimes find them waving up 


and down like a high ſea in a calm, after the 


wind which raiſed the waves is abated. But 
this is too brief. We muſt take more pains to 
explain this point. It has been laid down as a 
rule, that the bearing of the ſtrata in general i is 
nearly in a line from north-eaſt to ſouth-weſt, 
though this general rule is not without ſome 
local exceptions. We ſhall endeavour to point 
out and explain the real cauſe of theſe exceptions, 
in order to which, let us ſuppoſe, that the coal 
metals or ſtrata in any field lie pretty flat, or 


nearly parallel to the horizon; that the ſtrata _ 


in that field trend in general towards the 
ſouth-weſt ; and that the general dip or declivity 


of the ſtrata in that field is towards the ſouth- 


eaſt, and the riſe towards the north-weſt, which is 
in a right line acroſs the bearing. Now, ſo long 
as thoſe ſtrata continue to have exactly the ſame 
degree of ſlope, they will alſo continue to have 
| exactly the ſame line of bearing; but where the 
ſtrata are very flat, this perfect regularity ſeldom 
erer nen in 227 line, becauſe the 
| ſtrata 
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ſtrata which are nearly flat in any particular 
place, are very often found to fall perfectly flat a 
little way forward upon the line of bearing, we 
may ſuppoſe at the diſtance of half a mile; and 
when they fall quite parallel to the horizon, they 
very often fall over the horizontal poſition line, 
and fo acquire for ſome ſpace a different dip or 
line of declivity than they had before, and very 
probably they alſo trend in a different line from 
the former for the ſame ſpace or diſtance. Let 
us, for the further explication of this ſubject, 
ſuppoſe, that the ſtrata are perfectly flat and level 
with the horizon at any fixed point, as, for in- 
ſtance, in a particular incloſure of ſo many acres, 
which is bounded by its own fences,” and that 
when you advance forward out of this incloſure 
Into the next, with your face towards the ſouth- 
welt, the ſtrata then begin by degrees to fall from 
their level horizontal poſition, and to dip towards 


the ſouth-weſt. In this caſe the line of declivity 


is towards the ſouth-weſt, which was the line of 
bearing before the ſtrata fell quite flat. Now 
when, and while the line of declivity is towards 
the ſouth-weſt, the bearing of courſe muſt be in a 
line from north-weſt to ſouth-eaſt, as the line of 
bearing and the line of declivity always croſs 
each other at right angles. In theſe caſes of the 
ſtrata flattening, and of their dipping towards 


1 1 5 oe: it conſtantly happens that this 
| . 5 n 0 
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| change oof p is only 
but for a limited ſpace or diſtance, though the 
preciſe diſtance cannot be determined by us, 
until we come to know it by obſervation or ex- 
perience. But we may ſuppoſe that they conti- 


nue to dip towards the ſouth-weſt, with an ea 


ſlope, for about a quarter of a mile, and when 
the ſtrata arrive at that point, they generally fall 
perfectly flat again, and continue ſo for a limited 
| ſpace; without any ſenſible dip any way, and at 
the far ſide of that ſpace the ſtrata begin to riſe 
gradually towards the ſouth-weſt, with an eaſy 
acclivity, and then 2. line = ie iy is to- 
—_— the-north-eaſt. COTE 


At preſent they riſe wins the: Lookin 


6 little farther forward in that line the ſtrata 


arrive: at the height of that acclivity, flatten upon 
the height for a limited ſpace, and ſtill farthe 
forward they gradually b 
wards the ſouth-weſt, a 
many times over again; and this is what I call 
the waving of the ſtrata; and in fact the ſtrata in 
this caſe reſemble, upon a large ſcale, the waves 
of the ocean in a calm day after a ſtorm. 


When the ſtrata fall quite flat, or perfeatly. pa- 
rallel to the horizon, between theſe great waves, 


of conſequence they muſt then ſpread over a 
much greater extent of country than before, 
while they dipped towards the ſouth-eaſt ;' and as 


the 


id," nd | 


egin to dip again ny 
ſo on perhaps for 
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wards the ſouth-eaſt, when the ſtrata. fall quite 
Pr then they muſt ſtretch away and ſpread out 

towards the north -weſt, a eee 
ee eee ee rfi | 
the ſtrata; and this 1 call the wheeling of the 
ſtrata; and in fact, when in this poſition, they 
frequently do ſtretch far beyond the former li- 


mits of the ſuperficies or crop of the ſtrata, and 
fetch a great compaſs over an extent of country, 


ſometimes of miles north-weſt of the former crop 


or outburſt. When the horizontal ſtrata, from 


dipping a little towards the ſouth-eaſt, fall quite 
flat, they ſometimes do not ſtop there, but fall 
over, that is, the north-weſt ſide of that claſs. or 
range of ſtrata fall quite over the horizontal level, 
and dip for ſome diſtance towards the north-weſt, 


which occaſions the ſtrata to ſtretch till farther 


towards that point, than if they. only fell quite | 
flat or parallel to the horizon. The truth is, 
when once the ſtrata come to a horizontal flat- 
neſs, they are often found, while they continue 


near that poſition, to lean and dip this way and 


that, without the leaſt Ns to the true we of 
Wandung or declivity. 
While the ſtrata continue in ache . 


| 3 they are ſometimes found equally flat, 
| that is, to continue upon a level plane for a con- 
| Gamble. extent of ground; but more r 
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| awd are only found to be flat in general with re- 
to their ſpreading over an extenſive coun- 


try; ; but with reſpe& to different particular ſpots 
or compartments of that country, they are found 


to lean this way and that at much uncertain» - 
ty; ſometimes forming ridges and troughs, and 


ſometimes a baſon; and theſe various changes of 
dip and riſe in the horizontal coal metals, are 
ſometimes upon 2 large ſcale, and ſometimes upon 
a ſmall one. What I mean by a baſon in the 
horizontal ſtrata is, when any extent of them of 


leſs or greater dimenſions fall loweſt in the mid- 


dle, and rife gradually towards the outſkirts, all 
round, in the form of a piece of low hollow 
ground in a meadow, which contains à lake of 


ſtagnant water in a rainy ſeaſon; and to form 


this baſon in flat ſeams of coal, it e be under- 


ſtood that the ſtrata dip inward all round towards 


a common center, and of courſe there muſt be 


an acclivity or rife of the ſtrata from that center 
quite round towards the outſkirts of that baſon. 
It cannot be ſuppoſed that theſe baſons dip regu- 
larly towards the center in a perfect circular 
form ; however, I have ſeen ſome of them ſo near 


it, that the eye could not determine at once, 


1 
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without examining circumſtances, which was the 


ſhorteſt or which the longeſt diameter of the 
circle. Theſe baſons, as well as all the other va- 
rious poſitions of the ſtrata, are found upon va- 
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 rious ſcales, Some of them are not 2 quarter. of 
a mile in diameter before the ſeam of coal and 


other ſtrata ſtretch away in a different poſition, _ 


and ſome of them are much more than a mile in 


diameter ; and it generally happens, that in theſe 


large baſons the dip and riſe of the coal are ſo 


 Iittle and gradual as AUK to be perceived. in 
ſome parts. * 
When theſe various local . of the 
fat-lying ta happen to be upon a large ſcale, 
it makes ſmooth work in carrying on a colliery 
in any of them, becauſe you advance a great way 
before you come to any ſenſible change of the dip 
and riſe that will any way affect and diſturb the 
plan of working; but on the contrary, when the 
waving and wheeling of the ſtrata is upon a ſmall 
fcale, the different ſudden changes of the dip and 
riſe are frequently very troubleſome and expenſive. 
As, for inſtance, the narrower or ſmaller a trough 
is, it generally happens that the coal and other 
ſtrata dip down the more precipitately, in propor- 
tion to the ſmall dimenſions of the trough, and 
of conſequence it is more difficult to work down 
a ſudden precipitate ſlope than a gradual eaſy 
__ . Nope, and eſpecially if there is much water in the 
mine. The fame difficulty occurs when we meet 
with high and narrow ridges between troughs. 
5 5 e aſcend up the neared ſide of one of 
- „„ | ale 
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theſe als; and work: away over the top or 
higheſt part of it very well; but when we begin 
to deſcend down the far fide of it, we immediate-" 
ly find water, and perhaps cannot proceed until 
ve go back to the loweſt place, and bring up a 
level mine under the pavement of the coal, quite 
through the ridge, in order to level the coal upon 
the other fide of it. Some of the Scots colliers 
call this a ridge, others of them call it a hire, 
and ſome of them call it a /exo's-back ; but all 
the hollow parts in the coal are called troughs by 
them, whether they are troughs or baſons, &. 


The coal is fometimes found thinner than ordi- 


| nary upon the top of a ſow's-back or a narrow 
ridge, but when the waving of the ſtrata is ſo 
gradual as to make the dip and riſe of the coal 
| ſcarcely perceptible, the thickneſs of the coal is 
but ſeldom affected, either = ms ridges or the 
abs, ii 17) 

Il obſerved above, 6 theſe ridges and con 
ſometimes reſemble long and large waves of the : 
ſea; but it may be proper for me farther to ob- 
ſerve, that theſe ridges are in ſome places upon ſo 
large a ſcale, that the waves of water are not 
ſuited to convey an adequate idea of the ſpacious 
dimenſions of the troughs, and of the ample ex- 
tent and magnitude of the ridges. Every. body 
muſt have ſeen long and low mountains or ridges 
of riſing ground running, _—_ to one another, 


with 
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with valleys of iis extent or breadth/i inter- 
poſed between them. In ſome places, the waving 
of the ſtrata is upon ſo large a ſcale as to re- 
ſemble theſe parallel ridges and valleys wINGE Gs 
verily the face of the country. 


+ Let it not be imagined that all this bultle "AY bp 


; hs waving and wheeling, and other various de- 


elinations of the coal metals, is the work of fancy, 
an imaginary ſcheme to amuſe ſuch as are igno« 
rant of theſe matters. It is a fact well known to 
all who are acquainted with the natural hiſtory 
of the ſtrata, and the fact is obvious to the obſer- 
vation of ſuch as look into theſe matters, and it 
might be proved by a number of local inſtances; 
The horizontal coals which are worked in Mid- 
Lothian in Scotland, all -round - Dalkeith, are 
found to wave conſiderably in ſeveral places, pare 
ticularly when they go ſouth towards the pariſhes 
of Carington and Temple, and farther weſt, in 
the 'pariſh of Linton in Tweedale ; ſome of thoſe 
coals have been worked in the lands of Carlops, 
through ſeveral troughs and over ſeveral ridges. 
The coal which has been moſtly worked out 
in the farm of Carlops, ſo far as they could reach 
it with adits or levels, is all of it found in the 
waving order, that is, in ridges and troughs, and 
the variation of the dip and riſe there generally 
_ conſiſts of gentle eaſy ſwelling waves, and I know 
that the coal is whole ny at ND in the bots 
TRY %%%ͤ Mk i © „„ tom | 
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ughs there, becauſe they 125 
deuld not denier er h their levels; and, more> 
orgs it is known to' ſeveral coal-maſters, that 
dhe ſplenty coal and others, which are wrought 
| a the ſouth-weſt of Dalkeith, acroſs under the 
rivers North and South Eſk, aſcend. the nortk 

| fide of the hill or riſing ground to the ſouth of 
| Dalkeith,——croſs the height of that hill by Black, 

| fide, &c. and then deſcend quite down the ſouth 
ide of the hill, and croſs the valley by Oxenford 


and Cranſton, and are actually ſeen and vrought 


upon the ſouth ſide. of the valley and river at 
Cranſton, ſo that here they are found to wave, o 
to riſe and fall, upon a large ſcale, as the extent 
of the ground now mentioned is about five miles 
in a line from Laſſwade, which is ſituated a little 
weſtward of Dalkeith, to the fartheſt place where 
_ theſe coals have been worked upon the ſouth ſide 
of the river at Cranſton; and in this line the 
ſplent coal, &c. has been worked, and is now 


working by John Clerk, Eſq; of Eldin, —by the 


Marquis of Lothian in ſeveral places ſouth of Dal- 
Keith, —by Sir John Dalrymple at Blackſide, and 
alſo upon both ſides of the river at Cranſton. I 
could produce a great many more inſtances in 


point, but theſe are ſufficient to ſhow the fact, 


and to mms en ne _ the OY of tis 
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From this inveſtigation of the ſubje&, that is, 
from the reſult of theſe enquiries about the wavy 
gand wheeling of the horizontal ſtrata of coal, 

it is obvious at firſt glance that this variation of 
the ſtrata from the common lines of bearing and 
declivity, is ſo far from deſerving to be reckoned 
in general among the ordinary troubles and irre- 
gularities of the ſtrata, that in fact, inſtead of be- 
ing a nuiſance, they are in general a great benefit 
to ſociety, Their falling very flat, and ſome- 
times falling quite over the horizontal level, and 
dipping the contrary way, and their waving up 
and down, as deſcribed, ſpreads abroad the ſame 
individual ſtratum, or a number of ſtrata of coal, 
over 2 much greater extent of country than if 
they preſerved invariably. the ſame degree of de- 
clivity, and the ſame line of bearing, as they are 
found to have before they fell quite parallel to the 
horizon, Their falling ſometimes quite flat, and 
© their declining this way and that, in the variety 
of poſitions deſcribed, keeps the coals floating 
near the ſurface, within our reach, over an ex- 
tenſive country, by which means we can, at a 
moderate expence, work ten times more of them ; 
in ſome inſtances, perhaps, we can work twenty 
times more of them than if they dipped down to- 
wards the center with an uniform and-invariable 
mw or ras, ; 5 if the line of declivity was 
| | invariable, 


eile however eaſy and gradual the pe 
might be, they would too ſoon dip down quite 
| out of 6ur reach. But matters are much better 
diſpoſed for our good, as by means of tlie parals 
lel flips deſcribed above, which tlirow the ſame 
coals many times up again nearer the ſurface, 
which gives us the ſame ſeams of coal many times 
bver again; and, by means of this waving and 
floating of the coals near the ſurface, we have 
a much greater fund of them in our power than 
we could have by any uniformity of the ſtrata. 
There is an inſtance of this at Pitfirtan in Fife, 
where the coals dip towards various points of the 
compaſs, and in conſequence, I believe, that they 
have already worked out ten times more coals 
there, than they could have done with one uni- 
form line of bearing and declivity. e 
Here we have an opportunity of i the 
| wiſdom and benevolent defigns of providence, in 
making the irregulatities of the ſtrata, which - 
may be thought by ſome to be the blemiſhes of 
nature, yet theſe are made to turn out for the 
convenience and emolument of ſociety. But 1 


mean to ſhow in another place, that the breaks _ 


and irregularities of the ſtrata are not blemiſhes 

of nature, but that they are all of them the ne» | 
ceſſary and unavoidable reſult and effects 1 na- . 

tural and e cauſes, = 
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Before " leave this topick, 1 ſhould « blerve, 
that although the coals. and coal metals are found 
ſometimes. to fall from different degrees of de- 
elivity to a horizontal flatneſs, and while theß 
. _ continue near that poſition, that they wave and 
wheel, and vary the flope and bearing, and fo float 
and ſpread near the ſurface over an extent of 
country, yet it muſt not be underſtood, that they. 
always continue in this waving poſition. In 
ſome coal fields they do continue in the horizon- 
tal waving poſition over an extent of country of 
ſeveral miles every way, but in other places they 
| do not ſpread. ſo wide before they fall back to- 
wards. the firſt and regular line of bearing, and 
again acquire a. regular ſtretch, bearing, and de- 
elivity ; ; and when the ſtrata are thus reduced to 
a more uniform bearing and declivity, there is. 
do ſuch thing as determining the degree of ſlope _ 
they may fall to. I have ſeen ſome coals, acquire 
a horizontal and a waving poſition, and. after- 
Wards, farther towards the ſouth-weſt or towards 
the north-eaſt, I have ſeen, the declivity again 
fall ſo ſteep as the angle forty-five, and in 
ſome particular inſtances I have ſeen them fill 
nigher the vertical poſition. - There are alſo ſome 
inſtances of their not recovering the former regu- 
lar bearing and. declivity, but continue to wave 
and wheel to the extremity of the limits of the 
coal field, eſpecially towerds the * We 

| have 


has! an inſtance of this in the, horizontal coal 


metals of Mid-Lothian, which never recover a re- 
gular, uniform, and continued line of bearing and 
declivity, after they once begin to wave, until they 
arrive at the extreme boundary of the coal me- 
tals towards the ſouth-weſt, and bi could, vpe 


other inſtances if neceſſary. 


There is yet another 1 relating to 5 
the ſtrata of coal, which I ſhould note in this place, . 


I have made it evidently appear, that the ſtrata of 
coal, and their concomitants, ſometimes vary from 


the true line of bearing conſiderably, by falling 


to the horizontal poſition, and by waving * 
wheeling, &c.; but in this caſe, however, the 
true line of bearing ceaſes to be the dead level 
line, as any change in the degree, or in the line 


ol declivity, changes the dead level line; yet it. 4 


nerally happens, nevertheleſs, that there really is 
coal ſtill in the true line of bearing all the way to 
the extreme boundary of the coal field, akhoogh. 
that line ceaſes to be the dead leyel- lin Wang 
therefore, we cannot determine, without A 


ence, at what depth it is to he found. We rec = 
kon the true line of bearing, or what may be cal- 


led the bearing of the ſtrata, in general through 


the Iſland of Britain, to be nearly from north-eaſt - 

to ſouth-weſt, When this line is loſt in any. par- 
ticular place i in a coal field bel the fattening and 
o V vn. Pr 
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_ waving of the ſtrata i it eulaizen the coal geld f in 
breadth, but it does not follow that the coals are 
loſt in any part of the line. 

I believe that there are many, who 1 
that the coals below reſemble the figure of the 
. furface of the ground above, and that they are 
affected by it; and I apprehend that my obſerva- 
tions about the various changes of declivity in 


horizontal ſtrata, and the inſtances adduced in 


proof of that variety, may be conftrued by ſome 
as a confirmation of that opinion. If the notion 
were true, that the diſpoſition of the ſtrata below 
ground teſembles the figure of the ſurface above, 
T apprehend that the obſervation might be ſo im- 
proved as to be of great utility in practice. Upon 
this ſuppoſition, when we ſee an uniformly regu- 
lar ſurface, we might expect that the ſubterranean 
geography would alſo be regular. When we ſee 
a wavy country, which gently ſwells into broad 


_ © "ridges, and ſinks into hollow valleys, we might 


then expect that the ſtrata would likewiſe wave 
up and down; and when we meet with a rugged 
broken ſurface, we ſhould be led to expect as 
much irregularity below ground as above. Wy 
This bypotheſis- may appear to ſome at firſt 
l 861 leaſt plauſible, and there may be inſtances 
found where the dip and riſe of the ſtrata appear 


"E420 confirm the hypotheſis ; but theſe inſtances are 


0 few, . there is ſo much 1 chance in them, 
. | that 
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that whoever ſhall Jones upon 3 anche 
this correſpondence, will be frequently diſappoint- 
ed, becauſe ſuch an inſtance is a. mere chance, 
and, therefore, in ſuch caſes we ſhall always find 
it wiſeſt and beſt to ſuſpend our judgment until 
we can bring obſervation and experience in aid. 
"Theſe will infallibly lead us the neareſt way to 
the truth. Opinion and ill-grounded notions 
Will generally lead us aſtray. 
I have frequently ſeen great inegularity 1 
Alone beneath a regular unbroken level ſurface; 
and, on the contrary, I have ſeen the ſtrata re- 
markably plain and regular underneath a rugged 
unequal broken ſurface. In ſome few places, we 
ſee the ſtrata for a little way dip and riſe as the 
ſurface of the ground does; but this in general 
is all chance, and of ſhort continuance. It is no 
rule upon which we can depend, for we ſhall as 
often, and much oftener, find them dipping into 
the hill, againſt the riſe of the ſurface of the 
ground, and acroſs it in a right and in a diago- 
nal direction, and to all points, without regard 
* the figure or quality of the ſurface. 
I have in ſome places ſeen low hills in cond 
countries which ſwelled to a round or oval figure, 
with an eaſy riſe or aſcent upon all ſides, in 
which the ſtrata appeared to dip and riſe almoſt 
all round, nearly with the ſame flope as the ſur- 
face of the ground; and, on the e in other 
| N 
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kttle hills of the\ ſame figure, I have fois) the 
ſtrata dipping into the hill upon all ſides, ſo that 
each ſtratum on ſuch little hill formed the figure 
of a baſon, and all the ſtrata in the hill formed a 
neſt or pile of baſons within one another; but 
theſe are uncommon inſtances, ſeldom to be met 
with, and only to be ſeen in a very few places, 
where circumſtances favour the diſcovery, and 
which are never to be regarded as a rule. 4 
a declivity of the coal metals is ſo va- 
| dle both in reſpect to the degree of ſlope, 
and to the point towards which they dip, that 
we have no ſure rule which will guide us every 
where to judge of it but obſervation and experi- 
ence, for we find them as often dipping againſt . 
the ſlope of the ground as with it. Sometimes 
we find the ſtrata in a coal country running pa- 
rallel to the ſide of a hill, or ridge of ground, 
and we as often find them crofling ſuch a hill in 

a right and in a diagonal line. | | 
The coals, lime-ſtones, and other Krnta run at 
moſt right acroſs the Bathgate hills in Weſt- 
Lothian, and almoſt right acroſs the high and 
low grounds contiguous to thoſe hills upon both 
ſides; and although the coals and other ſtra- 
ta climb quite over the high ground to the 
ſouth of Dalkeith, and acroſs the low grounds at 
nen, as I Fe out 4 yet this has 


more 
9 


CY 
more relation to the waving of: 'the ſtrata than” to 
the waving of the ſurface of the ground. ” 
As a proof of this aſſertion, the ſtrata, as IJ 
already hinted, run nearly right acroſs the Bath- 
gate hills, and of the valleys and high grounds 
upon both ſides, from the ſouth ſide of the Forth - 
until they croſs the river Breich, ſouth-weſt of 
Mid-Calder; yet it is to be obſerved, that the 
ſtrata of coal, lime-ſtone, and others in thoſe high 
and low grounds, decline ſometimes towards the 
welt, and ſometimes towards the eaſt, which muſt 
be owing to the waving of the ſtrata, but then 


they do not wave with the ſurface of the ground. 


The ridges and valleys here run nearly eaſt and 
weſt, but the bearing of the ſtrata is nearly north 
and ſouth; and whether the ſtrata dip to the weſt 


br to the eaſt, the ſame line of bearing towards 


the ſouth is ſtill continued, and of conſequence 
the difference of dip or declivity of the ſtrata muſt 
be occaſioned by their waving up and down, with 
out any regard to the figure of the ſtrata. | 

In all my obſervations, which have been pretty 
extenſive, I never yet found that the external fi- 
gure of the ſurface governed the poſition or the 
bearing and declivity of the ſtrata below, and; 
therefore, I infer, that wherever the coal 'and 
other ſtrata below are found to dip and riſe as 
the ſurface of the ground does above, it is merely 

accidental and by chance, without the leaſt re- 


lation 
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tion or reſpect to any rule or regular law of na- 
ture. And even in the inſtance above-mention- 


ed to the ſouth of Dalkeith, where the ſtrata 


paſs under the valleys, and climb over the high 
| grounds, yet even there they are far from dip- 


ping and riſing every where with the ſurface of 


the ground; on the contrary, the riſe and declivi- 


ty of the ſtrata are found to be different from the 


ſlope of the ſurface in ſeveral places within the 
diſtance above-mentioned, which muſt be owing 
to the waving of the ſtrata, and to the Yarious 
degrees of declivity in different places. 

I haye dwelt the longer upon this part of my 


ſubject, and have taken pains thoroughly to ſearch 
it out, with a view to obviate the miſtaken notion 


which many entertain of the coal ſtrata preſerv- 
ing one continued line of bearing invariably, and 


to ſet people on their guard againſt the Cones: 
quences of ſuch a miſtaken notion. 


From all the obſervations which I have mal 
in the courſe of my ſolitary perambulations, and 


from my long experience, I may ſafely draw this 
general concluſion, and lay it down as a rule, 


namely, that we can place no dependance upon 


the bearing and declivity of the ſtrata, at any con- 


ſiderable diſtance out of our ſight and knowledge 
of them, and more eſpecially the horizontal ſtrata, 
becauſe they are ſo often thrown out of the courſe 
of both, by waving and . and by dykes, | 
lips, 
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gips, &c.. which ought to I i people more cau- 
tious than they often are in launching out ex- 
pences in ſinking for coal at hazard, from a 
confident perſuaſion of its running invariably 
upon one line of bearing through the whole 
length of a country. Experience will often in 
this caſe punthh . them for their temerity when 
they find that they are wrong. | | 

I haves frequently ſeen, in a great number of 
places, the horizontal ſtrata varying the line 
of bearing by their falling flat, and then dip- 
ping towards various points different from the 
former line of declivity, and by theſe means 
ſpreading abroad over a great extent of coun- 
try, quite out of the former line of bearing, 
which I have proved to be a great benefit to the 
community in general, as by this means the coals 
are kept floating near enough to the ſurface to 
be worked, ſometimes for ſeveral miles every 
way; from which I infer, that if they are thus 
liable to be diverted out of the former, line of 
bearing, we ought not to riſk too much upon an 
uncertainty. There are more chances of the 
. coals being turned off the line of bearing than of 
their continuing in it at any conſiderable diſtance; 


and as there are means of aſcertaining the point, 


we ſhould be well aſſured of coal before we late 
into expenſive trials for it. 


With | 
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Wich reſpe& to ſuch ſtrata of coal as have 4 
great degree of ſlope, it may be obſerved of them 
in general, that they are more regular in the lines 
of bearing and declivity than the horizontal ſtrata. 
When the line of declivity of a ſeam of coal, with 
its concomitant ſtrata, approach the angle forty- 
five, or a few degrees above or below that angle, 
the ſtrata *are found to be much more regular 
in their declivity and bearing than when they are 
very flat; however, even theſe are not ſo regular 
as not to vary, and ſometimes conſiderably. 
In ſome coal countries we find claſſes or arrange- 


ments of coal ſeams, with their concomitant ſtrata, 


"dipping down with ſo much precipitation as to be 
\ denominated edge-ſeams 3 and ſometimes, in the 
fame neighbourhood, we ſhall have another claſs 

of coals, &c. lying very flat, and both of theſe 
running parallel to one another. We have an 
inſtance of this in the edge - coal ſeams of Gilmer- 
ton, &c. near Edinburgh, and of the. flat coals -4 to 
the ſouth of them. 

'The edge ſeams, as I obſerved before, are in 
general much more regular in the bearing and 
declivity of the ſtrata than ſuch as are very flat, 

notwithſtanding we find neither of them ſo regu- 
lar as not to meet with great variations. In tra- 
ecing the courſe of edge-ſeams backward and for- 
ward upon the line of bearing, I have frequently 
Teen en vary ANTE in the degree of de- 
clivity 


clivity, ſo as in ſome places to become nearly and 


even altogether as flat as ſome of the horizontal 
coals, which in Scotland are denominated flat- 
broad coals; an in other places, I have ſeen 


"them turned up quite on edge, or into a vertical 
poſition. There is an inſtance of both theſe vari- 


ations to be ſeen in the edge-coals and coal metals 
to the ſouth of Edinburgh. This arrangement 
of coals, with their concomitant ſtrata, trend 


away from the ſouth ſide of the Forth by Dud- 


dingſtone, Niddry, Edmondſtone, Gilmerton, 


Loanhead, and other places. There are more than 
ſixty ſeams of theſe edge-coals, thick and thin, 


and in ſome places in their courle there are 
more than twenty ſeams of them workable. 
This claſs of coal-ſeams, with their concomi-. 
tant ſtrata, dip towards the ſouth-eaſt, and riſe to- 
wards the north-weſt, and of conſequence the 
bearing or dead level line, which is the ſame as 


the line of bearing, is towards the ſouth-weſt. I 


am pretty well acquainted with theſe coals and 


their concomitant ſtrata, from the ſea at Dud- 


dingſtone, for about ſixteen miles ſouth-welt upon 
the line of bearing, where they terminate and go 
no farther in that line, but turn away in a right 
angle towards the ſouth-eaſt. I have ſeen theſe 
coals in many. places upon this line of bearing, 
which is about ſixteen miles long, and in general 
they are very regular j in the lines of declivity and 
dar bo | 2 | | bearing. 
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bearing. Theſe coals are called edge: ſeams, be- 
cauſe they dip precipitately with a very great 
ſlope. The general degree of the declivity of 
theſe coals is about the angle forty-five from the 
horizon, In ſome places they ſtand higher, that 
5 is, more upright, and in other places ſome lower; 
but 1 think that the medium dip is about lorty- 
five, or at moſt forty-ſeven degrees. 

There are but few places in Scotland where a 
claſs of coals and coal metals can be traced fo far 
as theſe in a ſtraight line, which naturally infers, 
that theſe coals ſtretch away up the country very re- 
gularly in the true line of bearing, and conſequent- 
ly that the declivity of theſe coals is likewiſe very 
regular, as in fact the mutual regularity of theſe 

two lines, when applied to ſeams of coal, depend 
upon one another. But notwithſtanding the re- 
markable regularity of the bearing and declivity 
of theſe coals in general for ſo long a ſtretch, 
there are by the way in ſome places conſiderable 
deviations from both. At a place. called the 
Bank, betwixt Edmonſtone and Niddry, about 
two miles ſouth-weſt from the ſea theſe ſtrata 
are found perfectly in a vertical poſition. In 
proof of this, coal-pits of conſiderable depth have 
been ſunk in a ſeam of coal from top to bottom 
without going out of the coal the whole depth, 
either into the roof, which is upon one ſide, nor 
into the pavement, which is upon the other ſide 
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of the ſeam of coal; and this is the cleareſt proof 
imaginable of their being in a vertical poſition, 
as theſe, pits are ſunk by a plumb line perfor 
| perpendicular. 
I hinted before, that the ſuperficies of AI 3 
derable number of theſe ſtrata are cut in the ſide 
of the high road from Edinburgh to Dalkeith, 
near Edmondſtone, where they likewiſe appear 
to ſtand in a vertical poſition ; and this place 1s 


about half a mile ſouth-weſt from the Bank. At 


Gilmerton, which is more than a mile ſouth-weſt 
of the Bank, the greateſt number of the edge- 
ſeams decline much about the angle forty-five, 
though ſome of the ſouthmoſt of the coals are 
higher, but then ſome of the northmoſt of them 
are lower, and therefore I reckon the angle forty- 
five to be the medium dip in that ground.— 
Some of theſe coals are pretty near to one 
another, and others of them are farther aſunder ; g 
but the northmoſt of all the ſeams which have 


been worked 1 1s much farther off than any of the 


reft, that is, there is a much greater diſtance be- 
twixt this ſeam and the next workable coal to the 
ſouth of it, than there is betwixt any other two 
ſeams in the whole field; and, as they ſtill flat 
ten by degrees, the farther north we advance, 
this coal, which is called the North-green ſeam, is 
conſiderably flatter than the reſt, eſpecially to- 
wards the north-eaſt end of the coal field, Which 


is 


ks, * 
is Abbut a "tails long upon the bearing of the 
coal. In the ſouth-weſt end of this field, the 
North-green ſeam ſtands as much on edge as the 
reſt of the coals. About the middle of the field it 
is ſomewhat flatter than any of them, and in the 
north-eaſt end it is conſiderably flatter, and, of 
conſequence, the ſeam ſtretches farther out to- 
wards. the north-weſt. In one place near the 
north-eaſt end of that field, this coal firſt falls | 
quite flat, and afterwards falls quite over, ſo 
as to dip towards the north-weſt, which is dia- 
metrically oppoſite to the real true dip or line 
of declivity, which is towards the ſouth-eaſt; 
and the North-green ſeam continues in this north- 
weſt declivity a conſiderable way over the ordi- 
vary line of the crop of this coal. 

This tongue of the North-green | ſeam is aber 
half a mile broad, but it ſtretches away towards 
the north-weſt more than half a mile over the 
ordinary line of bearing. The coal and other 
ſtrata in this place fall over in a kind of trough, 
ſo that the middle of the tongue is by far the 
deepeſt part of it; and it riſes and crops out upon 
both fides, that is, towards the ſouth-weſt and 
towards the north-eaſt, ſo that there is a dip 
or declivity from both theſe ſides towards the 
middle of the trough, and the middle of the 
trough dips away towards the north -weſt. 


Perhaps 
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Febape I may not be perfectly We neh in 
pointing out theſe different dips; but as Gilmerton 
is near Edinburgh, young gentlemen can go out 
and inveſtigate circumſtances upon the ſpot, 
Which is very practicable, as a fine lime-quarry 
lies below this coal, and the quarry is wrought 
upon both ſides of the tongue; and as the quarry 
dips and riſes juſt as the coal does, the various 
declivities mentioned will be eaſily traced out. 
SGi.ilmerton lime-quarry is worked under ground 
by leaving pillars to ſupport the incumbent weight 
of the rock above; theſe fubterranean lime-works 
are ſingular and extenſive, and their magnificent 
appearance ſtrikes the imagination with a pleaſing 
awe and aſtoniſhment. 
Slips in edge-ſeams throw them more to one 
ſide than up and down. There is a large flip 
about the middle of the coal-field at Gilmerton, 
which throws the coal upon the weſt ſide of the 
| flip, about one hundred and fixty yards farther 
ſouth than they are upon the eaſt ſide of it. At 
firſt ſight, this may appear as a deviation from 
the true line of bearing, but I reckon very little 
upon ſuch a flip, becauſe another flip may throw 
the coals as far to the north as this has thrown 
them to the ſouth. _ 

Theſe variations in the lines of the bearing and 
declivity of the edge-ſeams are ſufficient to ſhew, 
that there is perhaps no ſuch thing as a long 

ſtretch : 
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ſtretch of the "EAR of coal any way in a ſtraight 
line, without ſome deviations in the lines of decli- 
vity and bearing, and yet theſe run in as ſtraight 
a line as any that can be pointed out in the coun- 
try; and, moreover, what I obſerved above, will 
generally hold true in all coals, viz.' that the 
greater the ſlope or declivity of the coals and coal 
metals, the truer and more regular they will be 
found, both in the line of declivity and in the 
line of bearing ; but, in general, ſo much the 
worſe for the community, becauſe the coals dip 
down ſo ſuddenly out of our reach, that we can 
work but a ſmall quantity of them in compariſon | 
ol the flat broad coals, and eſpecially in compari- 
ſon of ſuch flat coals as in ſome places wave and 
wheel over a great extent of country. 

There are yet other deviations from the true 
line of the bearing of edge metals, and ſuch as 
have a confiderable degree of ſlope, beſides the 
two inſtances now mentioned. I have frequently | 
ſeen them bend like an elbow, and then run 
in another direction from the former line of 
bearing. As thus, ſuppoling the line of bearing 
to be ſouth-weſt as you advance along this line, 
you come to a place where the ſtrata bend back- 
ward and turn away to the weſt, and ſometimes 
towards the north-weſt. But the ſtrata in theſe 
deviations do not always bend backwards. They 
ſometimes. turn | the: contrary way, and from a 
ſouth-weſt 
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ſouth-weſt direction come to point towards the 


ſouth, and even towards the ſouth-eaſt, Theſe 


bendings in the line of bearing of the edge coals 


are exceedingly various. Sometimes they only _ 


bend a little either towards the weſt or towards 
the ſouth, with an angle ſo obtuſe, that it is ſcarce- 
ly diſcernible at firſt fight, and ſometimes they 


take a quicker and more ſenſible turn; and again, 


they are not all alike in reſpect to the manner of 
turning. In ſome of them the ſtrata come about 
with a gentle, eaſy bend or ſweep, and in others 
they turn ſhorter, either with an obtuſe or a right 
angle, and after theſe turns, the ſtrata bear away 
towards the new point which they have gained by 
the turn ſometimes to a conſiderable diſtance ; but 
it is not common for them to ſtretch very far 


upon this new tack before they turn again and 


come into their former line. When theſe tra- 
verſes in the line of the bearing of the ſtrata are 
ſhort, that is, when there is but a ſhort diſtance 


between the ſeveral angles or turnings, it would 


be exceeding difficult to work a ſeam of coal in 
ſuch ground. | 

I have ſeen upon the ſea-ſhores, and in other 
places where the ſtrata were laid bare, ſome of 
theſe traverſes or angles ſo near to one another, 
that it would be impracticable to work coal in 


them, the ſtrata in that caſe being too much diſ- 


torted and broken by Veg ſo often turned and 
twiſted | 


/ 
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twiſted to and fro; but when there is a conſider- 
able diſtance between each turn or angle, the 
ſtrata are generally as perfect between the turns as 

in any other place, and in that caſe coals may be 
wrought very well. The edge- ſeams of Gilmer- 
ton and Loanhead, &c. have ſome of theſe bend- 
ings in the line of bearing, and that both back- 
ward and forward, that is, in ſome places they 
bend a little backward, or towards the weſt, and 
in other places they bend a little forward, ſo as 
to point more towards the ſouth than before; but 
there is no turn in theſe ſtrata between Dudding- 
ſtone and Carlops ſo conſiderable : as to come any 
thing near-a right angle. | 

A great deal may be ſaid hereafter for the! in- 
formation of the public about the inferior and 
the ſuperior, or the nether and Wer ſtrata of 
coal, | 

It may perhaps hn time be found, that the in- 
ferior coals have a greater degree of ſlope, and 
are more regular in the line of bearing than the 
ſuperior coals; and, on the contrary, that the 
ſuperior ſtrata of coals are generally more flat and 
horizontal than the inferior; and that they more 
frequently wave up and down, and float near the 
ſurface over the face of the coal countries. 
But as this part of the natural hiſtory of the 
ſtrata of coal leads into abſtruſe diſquiſitions, and 
as the thought is but new to me, having had as 
| yet 
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508 neither time nor opportunities of inveſtigating 
circumſtances with a view to aſcertain the fact, 
muſt at preſent drop the point, and leave it to be 2 
examined by others. - | 
All that JI can ſay to it juſt now is, evi there 
are claſſes or arrangements of edge coals, with 


their concomitant ſtrata, at Gilmerton, &c. to the © 


ſouth of Edinburgh, and there are a number 
of flat ſeams of coal, with their - concomitant 
ſtrata, lying to the ſouth of the edge-ſeams, and 
running parallel to them all the way from the ſea» 
ſhore near Muſſelburgh, as far up the country as 
the edge-ſeams ſtretch in the line of bearing, 
which 1s, as I hinted before, about ſixteen miles. 
I have in ſeveral places ſeen the point of con- 
tact, or rather the line of conta&, where the 
ſouth fide of the edge metals join to the north 
ſide of the flat metals or ſtrata; and, in other 
places, where I have ſeen them join, both the 
edge and the flat ſtrata appear in full perfection; 
that is, they are both of them firm and good, 
without any confuſion or - diſorder, and the flat 
metals are immediately flat, and the edge metals 
are immediately on edge, where they come in con- 
tact with one another. It is generally ſuppoſed 
by thoſe who underſtand theſe matters in the Lo- 
thians, that the edge-ſeams do ſtretch way under 
the flat coals, and alſo under the valley at Dal- 
keith, and that they riſe up again about five or fix _ 
VOL, 1. * miles = 
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3 * to the ſouth-eaſt of Gilmerton, Kc. 3 | 
they begin to dip down OT Sa towards the 
ſouth-eaſt, | 
It muſt be confeſfed that this hypotheſis i is very | 
plauſible, but to me it is very doubtful, and, 
therefore, I will leave it as a doubt, although.I 
have very good reaſons to ſuſpect that the edge 
ſeams do not riſe again from under the flat 
coal towards the ſouth-eaſt, J have been hither- 
to very careful not to admit or introduce any 
thing into the natural hiſtory of the coal, but 


what I was certain of being truth from my own 5 


obſervation and experience, and I am reſolved to 
keep ſtrictly by the ſame rule for the future. 
Whatever faults, whatever imperfections may be 
found in theſe papers, and perhaps there will 
be plenty of both, yet I am reſolved that there 
ſhall be none in point of truth. I will not in- 
troduce iypatheticn conjectures as matters of 
fact. OY 8 
The next queſtion relating to the hiſtory of 
coal, which falls naturally to be examined, is 
the extent of coal fields or coal countries. 
Many are of opinion that the ſtrata of coal keep 
* their courſe'in general in the line of bearing quite 
through the iſland, and perhaps round the globe. 

1 have heard coal-maſters of great knowledge, 


and who Were,  MOFSOYErs. men of found judg - 
ment. 


6 
ment, aſſert, that the.coals and coal metals ſtretch _ 
away in under the mountains, and emerge again 
upon the other fide, and keep their courſe, or 
trend in general to a certain point; and this was 
once my own opinion, —but it was my opt- 
nion when I had not ſo much knowledge and 
experience as I have now acquired; for I am 
now fully perſuaded of the contrary, and my per- 
ſuaſion is founded upon the cleareſt conviction— 
from a full demonſtration of the truth ; and this 
conviction I obtained by many obſerrativi ns—by | 
frequently examining the ſame claſs of circum- 
ſtances in many and in diſtant places, all of 
which agree and amount to a full proof in point. 
In refutation of an opinion ſo generally receiv- 
ed, I reckon that nothing ſhort of a clear de- 


monſtration of matter of fact is ſufficient, as one 


man's opinion is as good as another's ; and there- 
fore, in order to decide this point, I will recapitu- 
late and examine ſome of thoſe circumſtances. 

I obſerved above, that I was formerly of opi- 
nion that the coals, and their concomitant ſtrata, | 
did puſh their way under the mountains, and 
emerged again upon the other ſide. | But as T 
have been long and much in the practice of 
viewing and examining all circumſtances in my 
power, relating to the ſtrata which form the ſu- 
perficies of our globe, I was reſolved thoroughly : 
to inveſtigate this point. In order to which, I 
„ 5 carefully 
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carefully examined ſeveral places i in il ſtant parts 
of the country where the coal metals end, and 
thoſe of the mountain rocks begin, in expectation 
of ſeeing the coals and coal metals thrown down, 
and the other claſſes of different ſtrata riding above 
them; but I never could obſerve any ſymptoms 
of this being the caſe in any one place I examin- 
ed; on the contrary, I every where ſaw the 
cleareſt demonſtration of the coal and coal me- 
tals being upmoſt, and of the other different ſtrata 
puſhing in below them. I have in ſeveral places 
ſeen the coal metals, where they approached the 
fide of a hill, or any other place where different 
foreign ſtrata commenced, diſcover great irregu- 
larity ; and when they came in contact with the 
foreign ſtrata, the coals and coal metals were 
evidently thrown up, and in the higheſt de- 
gree of confuſion and imperfection imaginable, 
ſo that the coal appeared to be no better than 
droſs or ſoot, and the hardeſt ſtones among the 
concomitant ſtrata no better than rubbiſh or ſand ; 
whereas, on the contrary, the new or foreign 
claſs of ſtrata emerged from under this confuſed 
imperfect maſs in full perfection of quality and re- 
gularity of ſtrata. In ſome places where the ſeams 
of coal and their concomitant ſtrata approached 
the outſkirts or extremity of the coal country, I 
have ſeen the coal ſeams firſt begin to grow thin 
and e even at a conſiderable diſtance, 
5 ; and 
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and then, as they advanced nearer the e extremity, 
grow more and more troubled and diſtorted, and 
at laſt, when they arrived at the extremity, the 
coal ſeams of ſeveral feet thick were ſqueezed 
and dwindled away to hardly as many inches, 
and the coals, with their concomitant ſtrata, for- 
ced round, quite out of their natural courſe, ſo 
as to croſs the true line of bearing at right angles, 
but in the higheſt confuſion imaginable, and en- 
tirely uſeleſs; whereas, on the contrary, thoſe 


different ſtrata, which commenced inſtead of the 


coal metals, were perfectly regular and good, and 
trending away in the true line of bearing to the 
point the coal metals trended to before they were 
pen out of the ground, and loſt their courſe. .. 

Now, it is impoſſible to have a clearer proof of 
the extremity of the outbounds of a. coal field 
than what L have pointed out. I have ſeen this 
change commence in low ſituations, at ſeveral 
miles diſtance from any mountains or hills, in the 
true and real line of bearing, both of the coal 
metals and of other diſſerent ſtrata; and I have 
ſeen ſtill lower ground farther forward in the 
ſame line, after the new ſtrata commenced, than 
where the change took place; and in this lower 
ground the new range of ſtrata appeared in a 
great many places, keeping the ſame regular 
courſe or line of bearing which, the coals and date 
Mats had loſt.” 

As 


6 547 Y 


As local examples are moſt convincing and 
demonſtrative in ſuch diſquiſitions as theſe, I will 
ive an eminent inſtance of this not far from 
Edinburgh, which may be examined by mineral 
ſtudents, and when they have thoroughly inveſti- 
gated it, they will find it a clear and ſatisfactory 
proof of what I have advanced upon this point. 
I have already mentioned and deſcribed the 
edge coals to the ſouth of Edinburgh, and ſhewed, 
that the north-eaſt end'of this claſs of coals, with 
their concomitant ſtrata, appear firſt in our ſight 
upon the ſea-ſhore at Faſter Duddingſtone, and 
that they trend away from thence towards the 
ſouth-weſt” by Gilmerton and other places for 
about ſixteen miles, and there is not perhaps one 
quarter of a mile of the whole ſixteen where 
theſe coals have not either been wrought, or elſe 
are to be ſeen croſſing the rivulets which run 
down from the Pentland hills _ acroſs the 
| ſuperficies of theſe ſtrata, _ 
Many of theſe ſeams of coal are either now 
working or have been wrought at Duddingſtone, 
Niddry, the Bank, Edmondſtone, Drum, Gilmer- 
ton, Melvill-Moor, Loanhead, Dryden, Green- 
law, Cooking-Parks, Pennycuik, and Newhall. 


All cheſe places are ſet down in the order of their 


ſituation as we advance from Duddingſtone to- 
wards the ſouth-weſt; and Newhall, which is the 
„„ VVV 
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laſt, mentioned, is at leaſt ſixteen miles from 
Duddingſtone. The lands of Newhall are about 
two miles long upon the line of bearing, that is, 
from north-eaſt to ſouth- weſt. The edge coals 
are ſeen in perfection about the middle of thoſe 
lands, only, that the greateſt number of the ſeams 
are thinner here than farther eaſt; and at the 
place or manſion-houſe of Newhall, which is a 
little farther ſouth-weſt than the middle of the 
ground, ſome of the edge ſeams have been 
wrought, but they were found there much troub- 
led and in conſiderable diſorder ; and leſs than 
half a mile farther ſouth-weſt than the place or 
manſion-houſe of Newhall, theſe coals arrive at 
the utmoſt boundary or extremity of the coal 
field in the line of bearing. The bridge of Car- 
lops over the North Eſk, is about half a mile 
weſtward from the houſe of Newhall. About a 
hundred yards, or a little more below this bridge, 
the river begins to run acroſs the ſuperficies of 
| theſe coals and their concomitants in a diagonal 
direction. The lands of Newhall are upon the 
north, and the lands of Carlops upon the ſouth 
ſide of the river where it runs acroſs the coals. 
The banks of the river in that place are very 
high, and the ſtrata of coals and coal metals are 
ſeen diſtinctly from both ſides, and likewiſe in 
the bed of the river, The north bank of the river 


upon 
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855 the Newhall ade is wack higher di the | 
ſouth or Carlops ſide; and in this north fide we 
ſee many of the ſeams bf coal and their concomi- 
tant ſtrata, but we ſee them in ſuch diforder and 
confuſion as is not eaſy to be deſcribed. © 
In ſome parts of that north bank of the river, 
the ſtrongeſt poſt-ſtone and the ſoft coal metals 
are twiſted and blended together into a perfe& 
chaos, and in other parts of the bank where ſome- 
thing like ſtrata is to be ſeen, both the coals and 
their concomjtant ſtrata have been ſo ſqueezed, 
twiſted, and degenerated as to be rendered entire- 
ly uſeleſs. About eight or ten miles farther 
north-eaſt, ſome of theſe ſeams of coal are up to 
fix, ſeven, or eight feet thick, and one of them, 
called the great ſeam, is in ſome places about 
fourteen feet thick; but where theſe capital ſeams 
of fine coal croſs the Eſk betwixt Newhall and 
Carlops, there is not any of them regularly up to 
one foot thick ; the moſt of them are only four or 
five inches, and ſome of them much leſs: all theſe 
coal ſeams, with their concomitant ſtrata, are 
ſqueezed and diſtorted into the greateſt confuſion 
and diſorder, and they are ſqueezed together into 
much leſs room in the line acroſs the ſtrata, and, 
- moreover, they are turned from the ſouth-weſt to 
a ſoutherly direction. About a quarter of a 
mile farther Or ward; towards the ſouth, they com- 
| yo plete 
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plete the turn to a right angle, that is, the courſe 
is changed from a e ee to a outh- eaſt line 
of bearing. 

The river Efk iſſues out from among the. Pent- 
land hills, immediately at the bridge-of Carlops ; 
and it 1s remarkable, that the rocky baſe of the 
_ ſouth ſide of thoſe hills comes down cloſe to the 
river ſide, immediately below the bridge, and 
continues cloſe to it for about three hundred 
yards farther down; and in that very place the 
ſouth-weſt line of the edge metals, which is the 
true line of bearing, glances in a flanting direc- 
tion againſt the ſide of the baſe of the hills, 

Nov, if the coals really immerged and paſſed 
away under the mountains, we ſhould certainly 
| loſe fight of the edge ſeams in this place; but the 

fact is, that we do not loſe fight of them: On the 
contrary, we evidently ſee them riſing up and 
_ cropping out, inſtead of being immerſed under the 
hills; and, moreover, we evidently ſee that the 
outburſts or crops of them are ſqueezed and dif- 
torted, and thrown into endleſs confuſion, where 


1} they come in contact with the baſe of the hills; 


and we alſo ſee the crops of them turn away to- 
wards the ſouth and ſouth-eaſt, in a right angle 
to the former line of bearing ; and all this is as 
evident as ocular demonſtration can make it. 

I have already obſerved, that there are hori- 


zontal coals, with their concomitant ſtrata, imme- 
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FIR upon the ſouth ſide of the _ coals ;. 
and that theſe flat coals run parallel to. the bf ys 
coals all the way from the ſhore of the Forth, as 
far to the ſouth-weſt as this claſs of ſtrata are 
found to ſtretch. Some of theſe flat coals are 
found in the lands of Carlops in their proper ſitu. 
ation, parallel to the edge coals ; however, they 
g0 no farther in the line of bearing; but theſe, 
as well as the edge coals, are alſo found to crop 
out towards the ſouth-weſt, or former line of bear- 
ing, and the crops of them likewiſe turn away 
gradually to the ſouthward, with a gentle {weep 
round, until they at laſt gain a ſouth-eaſt direc- 
tion; but it is obſervable, that theſe flat coals 
are not thrown into ſuch confuſion and diſorder 
at the turn and extremity of the field as the edge». 
coals, becauſe they are at ſome diſtance from the 
root of the Pentland hills, which comes in contact 
with the edge metals, and diſturbs and throws 
them up, and out of their true courſe, a little be- 
fore they arrive at the extreme boundary of the 
coal field, _ 

Now, the fact of the gat metals turning from 
a ſouth- welt to a ſouth-eaſt direction, is evident 
to ocular demonſtration two different ways. 

Firſt, the crops of the flat coals, and of the 
lime · ſtones which accompany them, are ſeen and 
wrought in ſeveral places upon the turn, and after 
| er have gained a ſouth- eaſt direction and, 
| | ſecondly, 
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recondly, © Other rocks of quite a different quality | 
are ſeen in a great number of places in lower 
ground i in the former or ſouth-weſt line of bearing, 
_ viz. in the river Line, and ſeveral other places 
round the village of Linton, and in a great num- 
ber of places, over a large extent of Ne to 
the ſouth and weſt of Linton. | 
I have traced the crops or owt extremity 
of theſe coals, and their concomitant ſtrata, more 
than fifteen miles from Carlops, upon the ſouth- 
eaſt bearing, and ſee evidently that they do not 

immerge under cover, and ſtretch away again any 

where towards the ſouth ; on the contrary, they 

are ſeen to crop out in the farm of Carlops, and 
likewiſe i in the lands of Magbiehill, to the ſouth 

of Carlops. They are alſo ſeen to crop out upon 
the fourth ſide of the Wheem, which is ſtill far- 


ther eaſt; and, afterwards, they crop out over a _ 


great extent of pretty high moory ground, be- 
twixt 'the Wheem and the foot of the Moorfoot 
hills, to the ſouth of Arniſton, where I do not 
know the names of particular places. 
Now, in all this extent of country, ſtrata 
and rocks, of a quite different quality from the 
coal metals, are every where ſeen immediately 
upon the outſide of the crops, or outburſt 
of the coal metals; and, moreover, as a far- 
ther proof that they- do not any where ſtretch 
away towards the ſouth-weſt, the river Line runs 
| EY | 
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nearly parallel to them, and in much lower 
ground; and this river waſhes the ſuperficies of 
the ſtrata all the way from the Pentland kills, 
down until it falls into the Tweed, and after- 
wards the 'Tweed waſhes them clean to Peebles ; 
and in all that diſtance, which is near twenty 
miles, nothing but ſtrata of the mountain rocks 
appear, which are entirely of a different quality 
from the coal metals; and all the rivulets and 
broken places of the ſurface, all along upon the 
ſouth and weſt ſide of the extremity of the coals, 
diſcover the ſame ſort of ſtrata as are ſeen in the 
rivers Line and Tweed. Thus far I have ſeen 
the trending and outburſt of the coal ftrata ; and 
thus far I can anſwer for the truth of my obſer- 
vations. 

'To the ſouth and ſouth-weſt of Arniſton, the 
flat coal metals approach the north-weſt fide of 
the Lammer or Moorfoot hills, and there they 
turn firſt to an eaſterly, and then, by degrees, to 
a north-eaſt direction; and they afterwards con- 
tinue to crop out to the ſouth-eaſt, and to trend 
towards the north-eaſt, until they immerge into 
the Forth, to the weſt of North Berwick. There 
are a few miles of this courſe from the ſkirts of 
the Moorfoot hills, ſouth of Arniſton, to Black- 
ſhiels, which I have not ſeen; but from many cir- 
cumſtances too tedious to be explained, I am 
confident that the flat coals crop out to the ſouth- 

. e eaſt 


. 
eaſt in that ſhort extent, as well as all the reſt of 
the extremity of this coal field; all round the 


moſt of which, I have not only ſeen, but have . 
minutely examined all circumſtances in it relat- _ 


ing to the extent, bearing, and dechvity of the 
ſtrata of coals and coal metals. 

From what I have advanced upon this bas 
1 think myſelf fully authorized to make the two 


following inferences or concluſions, which are 


naturally ſuggeſted as the reſult of theſe reſearches 
and obſervations, viz. Firſt, it evidently appears, 
even to ocular demonſtration, that the coals and 

coal metals do not immerge under the high moun- 
tains, ſtretch away through beneath them, and 
riſe again upon the other ſide of them ;—and, ſe- 
condly, it alſo appears evident to ocular demonſtra- 
tion, that coal fieldsor coal countries are butpatches 
of limited, though different dimenſions ; ſo that 
the extent every way of the coals, and their con- 
comitant ſtrata, wherever found, may very aptly 
be called the coal field, as different fields of corn 
or graſs are of different dimenſions, but ſtill they 
all have their limits. 

The Mid-Lothian coal field is nearly a ſquare 
of about fifteen miles over every way, though it 
is not an exact ſquare. The frith of Forth is the 
boundary of the north end of this ſquare. The 
welt ſide of it trends away from the ſhore of the” 
Forth near Duddingſtone, towards the ſouth- 

well, 
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weſt, in a Ar almoſt parallel with the Pentland 
hills; but this line, by flow degrees, approaches 
nearer to the ſouth-eaſt fide of thoſe hills as it 
advances weſtward, until at laſt it comes in con- 
tat with the baſe of the hill at the bridge of 
Carlops; and this line, from the ſea-ſhore to the 
bridge of Carlops, is about ſixteen miles long, 
and there that line and that ſide of the coal field 
ends. 

From Carlops, the coals and the coal metals 
trend away in a ſouth-eaſt direction to the ſkirts 
of the Moorfoot hills, pretty nearly, though per- 
haps not exactly in a ſtraight line; and I ſuppoſe 
that the diſtance betwixt Carlops and the Moorfoot 
hills in that line, will be about fifteen or ſixteen 
miles. 

From the point where the coal metals het 
- thoſe hills, they trend away in a north-eaſt direc- 
tion, parallel to the line from Duddingſtone to 
Carlops ; and this north-eaſt line continues until 
the coals and coal metals immerge into the Forth, 
a few miles weſt of North Berwick. I do not 
exactly know the length of this ſouth-eaſt fide of 
the coal field, but I evidently ſee that it is ſome- 
what longer than the north-weſt ſide, which runs 
parallel to it. 

The public road to England from Edinburgh 
by Dalkeith and Blackſhiels, runs almoſt in a 
mu angle acroſs this coal field, I think 1 it is fl. 


teen 
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teen 3 "En. Edinburgh to Blackſhiells. The 


coal field commences upon that road about. two: - 


miles fouth of Edinburgh, and it ends near Black- 
niels. Coals have been wrought near that place 
upon the north ſide, and I have evidently ſeen the 
mountain rocks a little way ſouth of Blackſhiels z 
and, therefore, the ſouthern extremity is there- 

abouts, ſo. that the line acroſs. the coal field upon Y 
this road is about thirteen miles long. The line 
acroſs. it, upon-the road from Leith to Hadding- 
ton, is likewiſe about thirteen miles, and a line 
drawn acroſs this coal field farther weſt, would 
come to be much about the ſame length, which 
ſhews, that this coal field is about ſixteen or 
eighteen miles long upan the line of bearing, and 
about twelve or thirteen miles broad in a line at 
right angles acroſs the bearing of the ſtrata; but 
it ſhould be remarked, that we cannot determine 
the real length of this coal field upon the line of 
bearing, becauſe the north-eaſt ends of the coals 
immerge into the ſouth ſide of the frith of Forth. 

I have perhaps been a little tedious upon this 
head; ; but it is once for all. I know the extreme 
boundaries of other coal fields with as much cer- 
tainty as this, but J will not meddle with them 
in the preſent inveſtigation ;. becauſe, I think it 
would only be travelling the ſame grouad over. 
again to no. purpoſe, all the anti circum- 
mon being ſimilar, _ 


The 


The one I have pointed out is near Edin 


burgh, and, therefore, the truth of every circum- 


ſtance may, in future, be thoroughly inveſtigated 


by young gentlemen who engage in theſe ſtudies. ; 
And, moreover, the reſult of my enquiries about 


the Lothian coal fields eſtabliſhes two important 


points in the natural hiſtory of coal, viz. Firſt, 


that every coal field is of limited extent and 


dimenſions, and that the coals crop out to the 


ſurface of the ground, or at leaſt to the ſuperfi- 
_ cies of the ſtrata, every where quite round the 
coal field ; and, therefore, ſecondly, the coals do 
not ſtretch away under our high mountains, and 


emerge again upon the other ſide of them. The 
real extent of all other coal fields in the iſland 
may be traced out and determined as err” as this | 


of Mid-Lothian. 


From Eaſter Duddingſtone to e the 


crop, or outburſt of the coals, trends towards the 
ſouth-weſt ; but from Carlops to the foot of the 
Moorfoot hills, the outburſt, or crop of the coal, 


trends towards the ſouth-eaſt, at right angles to 


their former courſe. However, in this ſouth-eaſt 


line, from Carlops to the Moorfoot hills, other ſtra- 


ta, of quite different quality from the coal metals, 
emerge from under the outburſt, or crop of the 
coals and coal metals, and trend away towards the 


ſouth-weſt, in the exact ling of bearing which the 


coals loſt at Carlops, which is the true line to 


which 


\ 
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which the ſtrata trend in general through this. 
iſland ;. and it is to be obſerved, that the ſtrata of 
the mountain rocks are found immediately in full 
perfection of quality and regularity of ſtrata when _ 
they firſt appear from beneath, and immediately. | 
to the weſtward of the coal metals, and the line 
of bearing of thoſe foreign ſtrata is immediately 
perfect ſo ſoon as they are ſeen ; from which cir- 
cumſtance, in conjunction with many others, it 
evidently appears to me, that the coals and coal 
metals were among the laſt formed of the ſtrata 
which compoſe the ſuperficies of our globe, at 
leaſt in this part of the world; but I will not en- 
ter upon ſuch abſtruſe diſquiſitions here. It is 
my intention to keep as cloſe as I can to the 
inſtructive parts of the natural hiſtory of the coals 


and the coal metals. 


I imagine that I have already been ne 
particular and explicit in proving that the coals 
and coal metals do not puſh their way through 


beneath the mountains, and emerge again upon 


the other ſide of them ; and in proving that the 
| coal fields are but limited patches, the extent and 
boundaries of which may generally be traced out 
and aſcertained, an inſtance of which I have given 
in the coal field of Mid-Lothian. 

As all I have yet produced upon that head 4 is 
ol the nature of direct and poſitive e I will 
vol. 1. N now 
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now beg wine finer: to point out a few other 


_ Circumſtances which immediately relate to the 


ſubject, and may be conſidered in the light of col- 
lateral proofs of the ___ Poe under conſider- 
ation. ED <3 

With reſpes to bs coals diving through be- 
neath the mountains, and emerging again upon 
the other ſide, it is perhaps very rare, if ever, 
we find them upon the other ſide of a mountain, 


compoſed of ſtrata altogether different from the 


coal metals, in the true line of bearing; ; and if 


uch a thing ſhould happen, there is yet, beſides 
all that has been ſaid upon this head, another 


ſubſtantial objection to their being the ſame 
coals and coal metals. I never yet ſaw, and 1 
am perſuaded that no other perſon has yet ſeen, 


the ſame claſs of coals and coal metals in any two 
fields, ſo diſtant from one another as upon the op- 


polite ſides of great ranges of mountains. Such 


_ claſſes of coal ſeams, and their concomitant ſtrata, 


would be perfectly well known again by men of 
{kill and experience, by their number, quality, 
thickneſ $, poſition, or ſtations one above another, 


and by many other charaQers. In ſhort, they 


would be as well known by an obſerving coal. 
maſter, as a family of children and domeſtics would 
be known by the maſter of the houſe, if he acci- 
dental ly ſaw them en at dinner in ſome dif. 

tant 


* 8 
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6 home; but the n that we 5 


never ſee the very og coals; &c. in any two 
very diſtant coal fields, much leſs upon the — 
ſite ſides of ranges of mountains. 

But, in order to throw all the light Ic can \ upon 
this ſubje&, and to place it in as clear a point of 
view as poſlible, it may be proper for me to diſ. 


tinguiſh the difference between a real range of _ | 


mountains properly ſo called, throngh or under 
which the coals do not paſs, and ſuch leſſer hills 
as are frequently found diſperſed here and there 
within the limits of the coal field or coal country; 
A range of mountains, properly ſo called, are 
generally compoſed altogether of various moun- 
tain rocks, that is, of ſuch different rocks and _ 
ſtrata as ſeldom or never accompany coal, and 
among which no ſeams of coal are ever found; 
| theſe mountains are generally of greater dimen- 
ſions in height, breadth, and length than ſuch 
leſſer hills as are ſometimes diſperſed through the 
coal country. What I call the lefler hills, which 
are often found dropt here and there within the 
limits of a coal field or coal country, are general- 
ly compoſed of ſuch rocks and ſtrata as very fre- 
quently accompany coal; and ſometitnes the coal 
ſeams ſtretch away in the line of bearing quite 
through theſe hills. - 
Such gentlemen, arid even ſuch philoſophers 
and naturaliſts as are not proficients in this 
| ſilence; 
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ference, may be led to imagine, from the rugged 


craggy appearance of ſome of theſe leſſer hills, 


that they are compoſed of materials altogether 
foreign from coal; and as coal is frequently found 


upon both ſides of ſuch hills, they perhaps may 


be led to conclude, that the coals and their con- 


comitants dive down and ſhoot away under the 
hills, and emerge again upon the other ſide; but 
this is one of thoſe haſty concluſions, when too 
much is taken for granted, before all circum- 
ſtances have been inveſtigated, which are but 
too numerous in matters relating to the mi- 


neral kingdom. If they would take the trouble 


thoroughly to inveſtigate circumſtances, they 
would generally find, that although theſe hills 


mould in ſome places exhibit externally a rugged 


and formidable appearance, they are neverthe- 


leſs compoſed of ſuch rocks and ſtrata as are 
frequently found to accompany coal. Such, for 


inſtance, are many thick beds or ſtrata of baſaltes, 


commonly called whin rocks, which are frequent- 


ly found in the coal fields of the Lothians, Fife, 


and other parts of Scotland. Now, theſe ſtrong 


beds of rock are not only found in the coal coun- 
tries, or in the neighbourhood of coal fields; they 
are alſo frequently found both above and below 


_ ſeams of coal, and coal ors are ph inn 
A 
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n through them, as at Borrowſtounel 


Bathgate, . 

It is remarkable of 1 1 as well a0 bf 
fore other very hard and ſtrong rocks, that - 
although they are found difpoſed in beds or 
ſtrata, with other regular ſtrata above and below 


them, yet the baſaltes are often found very thick _ 


and very irregular in the thickneſs of each ſtra- 
tum. In one place, a ſtratum of this rock ſhall 
not be above two or three fathoms thick, and far- 
ther forward upon the line of bearing, it ſhall be 
found two or three times, perhaps in ſome places 
more than ſix times as thick. The baſaltes fre- 
quently ſwell greatly in thickneſs, and riſe up 
from a plain to a conſiderable mountain, as the 
beds of it advance in the true line of bearing. 
The fame phenomenon frequently happens to 
ſtrong beds of the mountain lime-ſtone. | I have 
in many places ſeen the lime rocks ſwell out, and 
dwindle again from two or three fathoms to more 
than a hundred fathoms thick. 1 


An inſtance of coal ſeams, and their concomĩ- 


ants, ſtretching through ſome rocky rugged hills, 
may be ſeen in the Bathgate hills, in Weſt Lo- 
thian. Theſe hills in ſome places are remarka- 
bly craggy and rugged, and of conſiderable height 
and extent; nevertheleſs, they are entirely com- 
poſed of coal metals, and ſeveral ſeams of coal 
ſtretch yu through the whole breadth of thoſe 
a hills, 


Kills, from fide to fide ; and ſome of theſe ſeams 
have not only been wrought upon both ſides, but 
they have alſo been wrought up the ſides, and in 
ſeveral places upon the ſummit of thoſe hills. 
There are in the ſtructure of theſe hills, beſides 
the ſeams of coal, ſtrata of free-ſtone, blaes, and 


bother conſtant attendants of coal, ſeveral beds of 
lime · ſtone, of the coal metal ſpecies; and there are 
alſo ſeveral ſtrong beds of baſaltes, which in ſome 
places riſe up to a conſiderable height, and give 
ſeveral parts of theſe hills a rough and formidable 
appearance, and I know that ſeams of coal riſe 
up among the higheſt craggs of theſe hills. 
I have already pointed at the columnar baſaltes | 
to be ſeen in theſe hills, and, therefore, it is un- 
neceſſary to ſay any one: farther pou that ſub⸗ 
jedt here. 
In the inflakce of the Bathgate hills, and af 
many others that might be produced, we evi- 
dently ſee that the coals do not dive away under 
the mountains, and emerge again upon the other 
fide. If they paſs through mountains at all, they 
ſtretch up to the ſummits of them, along with 
their concomitant ſtrata,-are a proportion of the 
conſtituent parts of the compoſition or conſtruc- 
ture of ſuch mountains, and the ſuperficies or 
crops of the coal ſeams rife up to the day, where- 


ever they Kreteh 1 into or Inge ſuch mountains. 
With 


* 


With reſpe& to the ſuppoſition of the coal 
ſcams ſtretching away in the line of bearing, I 
know not where or how far, it may be remarked, -. 


that there are but very few coals as yet diſcovered _ 


in Ireland, although the numerous ſeams found in 
Cumberland and thoſe of Ayrſhire point towards 
that iſland, as well as thoſe of Lancaſhire - and 
North Wales, and many of them are known to 
immerge into the ocean upon the Britiſh ſide, but 
they are not found to emerge again upon the Iriſh 
fide of the water. If theſe Britiſh ſeams of coal 
continued in the line of bearing, as many confi- 
dently aſſert, they ſhould emerge out of the ocean 
upon the other fide, and appear again upon the 
Iriſh ſhores, there being neither mountains nor 
hills by the way in the line of bearing to conceal 
them from diſcovery. I have not heard of any 
coals being found in the Iſle of Man, which is 
much nearer than Ireland. But I need not inſiſt 

upon this topic, The matter of fact is abundant- 
ly evident, even to ocular demonſtration z and 
| whoever examines circumſtances in all parts of 
the countries he is beſt acquainted with, will ſee 
abundance of inſtanges in proof of what I have 
advanced upon the ſubje&. 


This hiſtory of the ſtrata of coal has been te- 
dious, but I think it may be ſingularly uſeful. 
Fhe knowledge of truth in all caſes mult be uſe- 

ful, 


J . 
| 
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ful, and eſpecially when it is likewiſe the know: 


ledge of nature. | 
From the tenor of the above diſſertation upon 
the diſpoſition, ſtretch, and bearing of the ſtrata 
of coal through a country, there is one yery im-. 
portant leſſon that may be treaſured up by every 
perſon concerned, who is at pains to examine 
and inveſtigate the ſubject, namely, that ir is not 
prudent, that it is often dangerous, to lay out 
large ſums of money in trials for coal at any con- 
fiderable diſtance from the place where the coal 
is ſeen and known, upon the faith of the ſtrata 
continuing the ſame ſtretch and line of bearing 
invariably ; and that before we begin upon an 
| expenſive plan, we ſhould procure a perfect hiſ- 
tory of the concomitant ſtrata which are found 
above and below the coal; and if we fail to diſ- 
cover and to recognize them with ſufficient cer · 
tainty, we have good reaſon to ſuſpect that the 
coal is thrown off its ordinary ſtretch and level, 
or out of its ordinary courſe or line of bearing, 
by ſome of the many accidents which I have de- 
| ſcribed above. If they cannot find ſeveral of the 
particular ſtrata which accompany the coal in the 
field where it is ſeen and wrought, and in the 
ſame order, one above another, as in the former 
field, it is quite out of nature to expect to find 
the ſame coal without them; and even though 
_ diſcover Rirata which appear like them, it 
will 


CW F 
will not do, unleſs they 
There is often a very near reſemblance in the ap- 
pearance and characters of particular ſtrata in 


be really the very ſame, 


quite different fields, and ſometimes in different 


places of the ſame field; yet there is always ſuch 


difference either in the particular ſtratum itſelf, or 


in ſome of thoſe immediately above or below it, 


This leſſon may be of ſingular uſe to ſuch gen- 


tlemen as are perſuaded that there is abundance 


of coal in their eſtates, becauſe their lands are 
ſituated in the line of bearing towards which the 
coals trend, which are now working at ſome 
_ diſtance, perhaps two or three miles off. The 


want of ſufficient knowledge in theſe caſes, fre- 


quently occaſions many blunders, much needleſs 


expence, and ſubſequent vexation, when their ſan- 


| guine, but ill-grounded hopes are fruſtrated. 


They ſhould either ſee the coal itſelf, or ſeveral 


of the known concomitant ſtrata, before they 


make themſelves ſure of a coal which is wrought 
in their neighbourhood at a conſiderable diſtance, 


and where no coal is near to juſtify a preſump= 


tion of its being in the place deſired; they ſhould 
either ſee the outburſt or crop of ſome coal, or 
at leaſt, they ſhould ſee ſeveral of the known con- 


comitants of a particular diſtant coal, which points 


that way, before they gy to expenſive t ans 
or indeed to any trials at all. 
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Several coal-maſters and: other gentlemen who 


have paid ſome attention to this branch of natural 


hiſtory, are of opinion, not. only that the coals 

ſtretch away under the mountains, and emerge 
again upon the other ſide, but alſo, that the ſeams 
of coal dive down to the center of the earth. 
They ſee that all ſeams of coal have certain de- 
grees of declivity, excepting only that in ſome 


| places the coals and their concomitant ſtrata ac- 


quire a temporary flatneſs, or wave up and down | 


with different dips for a ſhort ſpace ; but they 


know very well at the ſame time, that theſe va- 
riations in the poſition of the ſtrata. are only 
flecting changeable incidents, and that i in general 


they all decline leſs or more towards one partly - 


cular point; and, therefore, from this true obſer · 


vation, they conclude, that all coals dip down to 


the center of the earth: But although ] I acknow- 


ledge the juſtice of the obſervation, that the ſtrata 
in general decline leſs or more in all coal fields 


towards ſome particular point, yet I cannot join 
with them in the inference, I am rather of the 
contrary opinion. I imagine that the coals and 
coal metals do not dive down to any very great 
depth ; and I find myſelf obliged in this place to 
lay more ſtreſs upon my opinion than in any other 
part of this hiſtory, as I find-it difficult to clear 


up the point to the conviction of every enquirer, 


by adducing « obvious and ſatisfactory examples. 


. However, 


. 


5 
1 


„ 
Hoe l ſhall offer a few obſervations i in | fup- 
port of my opinion, after premiſing, that with 
reſpe& to the center of the earth, two or three? 
hundred fathoms, or two or three thouſand fa. 
thoms, are neither of them a great depth, in com- 
pariſon of the ſemi-diameter of the globe. It is 
but very rare that we ſink two hundred fathoms 
| perpendicular i into the ſurface of the earth, and 
two hundred fath oms, comparatively ſpeaking, 1 is 
but a ſuperficial ſcratch, and, therefore, we are 
not enabled to form any judgment of this matter 
from the obſervations we can make below ground; 
and, as the queſtion i is merely curious, I ſhall not 
be very anxious to defend my opinion by the ob- 
ſervations which I have made above ground. 
| I obſerved before, when treating of the bearing 
and declivity of the ſtrata of coal, that ſome coal 

ſeams are known by real experience to crop out 
every way. I could produce many inſtances in 
point, but 1 incline to bring obſervations of this 
nature as near to Edinburgh as poſlible, where 1 7 
hope that this branch of natural hiſtory will one 
day be publicly taught. 5 | 
It has been remarked already, that the ſcams 
of coal, and their concomitant ſtrata, i in the north- 
welt ſide of the Mid Lothian coal field, dip to- 
wards the ſouth and ſouth-eaſt, and that the coals 
in the ſouth and ſouth-eaſt ſide of the ſame field 
dip to the PRO ſide w the conpals, viz. to- 
wards 
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wards the 1 and north-welt.. This fact is 
commonly known upon the north ſide of this 
coal field, and it is obvious upon the ſouth ſide 
of it, in the pariſh of Temple, and other places 
farther _ 
Now this does not look like the coals dipping | 
down to the center of the earth. It rather looks 
ke their declining a little way down from the 
ſurface of the earth to a ſufficient depth to be 
| preſerved freſh. and good, even in full perfection, 
until the exigencies of ſociety have oceaſion for 
them, and that when they have declined down ſo 
far, they then become quite flat, and afterwards 
riſe again upon the oppoſite ſide of the coal field, 
with an oppoſite dip and riſe, and ſo form a great 
trough, reſembling a valley, which is one of the 
beſt ſimilitudes of the poſition of the ſeams of l 
in a coal field as can be imagined. : A 
Let us ſuppoſe, that the middle or loweſt part 
of the valley reſembles the deepeſt part of the 
trough of the coal. There are in ſome extenſive 
valleys ſeveral inequalities of ſurface, that is, little 
pieces of riſing ground, higher and lower places, 
which reſembles the waving of the ſtrata of coal 
up and down, and this way and that, when they 
turn flat or horizontal; however, when we have 
quite croſſed the e we always come to a ſen- 
ſible and a decided riſe or aſcent of the ground, 
which brings us out of the valley; and, from my 
„„ 


Cp) 


own. knowledge and. obſervation, I am clearly 
convinced that this in general is the true defcrip» _ 
tion of the diſpoſition of the ſtrata in every coal 
field, though perhaps it may not every where be 
an eaſy taſk to inveſtigate all circumſtances, ſo as 
| be enabled to md the hs oo demon- ; 
. . more e in paint, 1 00 
be produced, beſides the Mid Lothian coal field, 
but I will only mentien one, which is nen 
pretty near Edinburgh. 
Ihe range of coals and coal metals which i are 


found upon the north fide of Dunfermline, and 


trend from thence by Halbeath, Sir John Hen- 
derſon's colliery, and farther eaſt in Fife, decline 
at Halbeath, &c. towards the north or north- 
| weſt. There are a very great number of ſeams 
in the Fife coal field, which reach in length 
from Stirling to St. Andrews, and I ſuppoſe that. 
it is in ſome places about ten miles in breadth. 
There is no better coal in any part of Scotland, 
either hard or ſoft, than in Fife. The ſmithß 
coal of Balmule and Roſebank is the Haſh? in — 
land as yet diſcovered. i 
Now, all the ſeams in the ſouth ide of this 
fine and extenſive field, dip with various degrees 
of ſlope towards the north or north-weſt; and, 
as has been obſerved of the Mid Lothian coal- 
field, they wave up and down over a great extent 


of 


( 


of country, kn at laſt they riſe again and croß 
out upon the north ſide of this coal field. If any 
ſhould doubt the truth of this aſſertion, let them 
examine circumſtances as I have done, and they 
will be thoroughly convinced. They may have 
an excellent opportunity of ſeeing this ſubje& 
diſtinctly, and of clearing the point to their full 
ſatisfaction in the rivulet above the village of 
8 Dollar, and immediately below tlie magnificent 
ruins of Caſtle Campbell, where they will ſee the 
coal metals in the bed of the mill- lead, cropping 
out to the day, and dipping vrecipititely towards 
the ſouth, and the ſtrata of the mountain rock 
commencing and appearing immediately below the 
free-ſtone and other coal metals; and the very 
place where the different ranges of the coal me- 
tals and the mountain rocks come in contact, is 
there diſtinaly ſeen. Immediately above where 
the coal metals finally crop out, the rivulet 
emerges out of a deep, rocky, and impaſſable 
gulph below the old Caſtle, which Pry] is Taped 
way a curious romantic ſcene, 
The reſult of this inveſtigation refit by in- . 
ference another erroneous opinion concerning 
cbal, which I have often heard aſſerted with great 
confidence, viz, that coal is inexhauſtible. That 
the fund of coal treaſured up in the ſuperficies of 
the globe, for the accommodation of ſociety, is 
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very N 1 readily acknowledge; but that it is 
jnexhauſtible, in the proper lo: of 50 "orgs: 1 
deny. 6 io 
Some portions of ſome We 3 of og 
may be ſituated ſo deep below the ſurface of the 
ground, that it may be impracticable for man to | 
work out. all the coal in ſuch places, and of con- 
ſequence all the coal in ſuch particular ſpots 
never will be exhauſted ; but ſuch a particular 
circumſtance, and ſuch a particular ſpot, does not 
imply that coals in. general are inexhauſtible. 1 
very well know, and when I come to explain the 
real origin of coal, I will make it appear, that 
the ſource. of out; or the matter of which it 
was formed, though copious, was limited in 
quantity, and, therefore, the quantity of coal is 
alſo limited, and the real ſource and origin of 
coal may juſtly be produced a8 ſufficient reaſon 
why; ſo many tracts of country, in many extenſive 
regions of the world, are ene without wy 
coal at all. 
I have not the ſmalleſt doubt that 1 ge- , 
nerality of the inhabitants of Great Britain be- 
lieve that our coal mines are inexhauſtible, and 
the general conduct of the nation, ſo far as relates 
to this ſubject, ſeems to imply that the inexhauſti- 
bility of our coals 1 is univerſally held as an eſta- 


_ bliſheg 
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| bliſhed kact. The conduct of the public fays fo 
in plain enough language. If it was not a gene. 


rally received opinion, would the rage for tranſ- 


porting coals be allowed to go on without limi- 
tation or remorſe? But it is full time that the 
public were undeceived in a matter which fo 
nearly concerns the welfare of this 2 2 


mand. 


Tf our coals really are not jnexhauſtible, the ra- 


pid and laviſh conſumpt of them calls aloud for 
the attention of the Legiſlature, becauſe the very 


exiſtence of the metropolis depends upon the 
continued abundance of this precious foſſil, and 


not only the metropolis, but alſo the exiſtence of 


the other cities and great towns, and of the moſt 


fertile countries in the three kingdoms, depend 


upon the abundance of this valuable article ; and, 


moreover, moſt of our valuable naſe : 


are in the ſame predicament, and, therefore, if 
our coal mines are not inexhauſtible, it is high 


time to look into the real ſtate of our collieries. 


I feel in myſelf a ſtrong reluftance againſt 


| founding the alarm to my country in a matter of 


ſo much importance. I am but an obſcure indi- 
vidual, of very little conſequence in the world, 
and I have not the leaſt doubt that I ſhall be ſe- 


verely cenſured by many for my preſumption, and 


therefore I proceed with ſenſible remorſe ; but it 
| is 


Wich o nearly concerns the welfare of the com- 


is not guilty remorle ; on e contrary, by heart 
tells me, that were f to temporize with my own 
feelings of reluQance, and to conceal a truth 


munity, for fear of incurring cenſure, my filence 
would be unpardonable, T. could. wiſh that T7: 


did not find myſelf under the neceſſity of publiſh- 1 5 


ing a truth which perhaps may be diſagreeable 
to many individuals; that there was the leaſt 
foundation for ſuppoſing that I am miſtaken; So 
and that it could be, made appear with any 
ſhew of truth, that our coal mines are inex- 
hauſtible; but, on the contrary, ſo far are our 
coal mines from being inexhauſtible, that they 
are in many places already beginning to make 
quick advances towards being exhauſted, I will 
not make uſe of much reaſoning. in ſupport of. 
this aſſertion. A few inſtances in point will be 
more convincing than a thouſand arguments 
Mr Hume, in his Hiſtory of England, and Mr 
Arnot, in his Hiſtory of Edinburgh, place the firſt 
diſcovery of coal in this iſland about the middle 
of the thirteenth century, and it appears highly _ 
probable that they are right; Mr Whitaker 
places it much earlier in his Hiſtory of Mancheſ- 
ter, but his reaſons or proofs are vague and unſa- 1 
tisfactory; and indeed ſuch as are to be found i in 
the preſent or former bed of every river, and in 
Yolo 1 V numbers 
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4 8 of _ gravelly alt in all che coal 
countries; and, therefore, I lay aſide his e 
antiquity of this diſcovery. 


As Mr Arnot has been at pains to trace out 


5 this ſubje&, and to place it ina clear point of 
view, I will beg leave to quote a paſſage from his 


Hiſtory of Edinburgh, concerning the firſt diſco- 


; very and uſe of coal in Britain, befare I proceed 
to give any hints of my on n abqut. the eben 
ſtate of our collieries. 

As the uſe of coal e our attention, 


| * . "+ 
* 


* 


both by reaſon of its being the moſt valuable 


9 ſpecies of fewel hitherto diſcovered, and alſo 
an article of extenſive and adyantageous com- 
merce, we hope a ſhort: digreſſion concerning 


its introduction will not be conſidered as im- 


o 
pertinent. We enter upon it the more willingly, 
< 


* becauſe we are fully perſuaded that the uſe of 
coal was firſt known in the period we have de- 
* ſcribed, and that the date of its origin may be 


brought within a very narrow ' compaſs,” — 
5 Neceſlity i is ſaid, not unaptly, to be the mother 


* of invention. Had our remote anceſtors known 
that a valuable inflammable ſubſtance was lod- 
© ged under ground, the abundance of fewel 


which wood and turf afforded, would naturally 


prevent them from digging into the bowels of 


* the earth for that 11 0 its ſurface " N 
5 3 . 


« « Even 


K 163 * 
4 Eren i wood became very ſcarce at the' 
0 J ; Giftawcs: of ſeveral centuries after the diſcovery 
« of. coal, the manner of working it was ex- 
< tremely rude, the progreſs and extent of the uſe - 
« of it flow and limited. The ſtatutes enacted by 
the Scottiſh Parliament, and the patents granted . 
: by the Kings, diſplay their ignorance” in work- 
6 ing coal; ſet forth ſtrongly its decay, and guard ; 
© anxiouſly its preſer\ ation. In the beginning of 
the ſixteenth century, coal ſmoke f was deemed 
« very pernicious, and even in the end of it, 
& 
6 
P 
6 


the uſe of coal in making f of iron was 
hardly known in Scotland; If the progreſs in 
working of coal was flow, its firſt difcovery was 
not very remote. Coal certainly was not dif- 

© coveredin the middle of the twelfth, and it was 
© as certainly known in the beginning of the 
© thirteenth century. In the Lege, Burgorum, 
vhich were enacted $ about A. D. 1140, a par- 
« ticular privilege is granted to thoſe Who bring 
* fewel into. boroughs. Wood, turf, and peats 
are particularly mentioned, but with reſpect to 
coal there is a dead lence.” But, in the year 
Py os oY . 
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+ Northam Houſehold Book, p. 21. 


+ Patent by James VI. A. D. 1594, in the 3 of the Ear! 
of Balcarras. 


Leg. Burg. c. 38. 
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. 1234. ks iti, of England * 7 renews a charter 
which his father had given to the inhabitants of 


© Newcaſtle, and in this renovated charter, he 


grants, upon their ſupplieation to the perſons in 


* whofe favour the charter was conceived, licence 
to dig coals upon payment of L. 100 a-years 
Which is the earlieft mention of coal in the 

© iſland; By the end of the thirteenth century, 
the uſe of coal was ſo much advanced, that it 
* was frequently brought by ſea. carriage + from 


one port to another, But the firſt mention that 


is. made of coal in any charter in Scotland is in 


a grant executed A. D. 1291, in favour of the 


* Abbot and convent of Dunfermline f, of the. 
* privilege of digging, coal in the lands of Pit- 

© tencrieft, in the county of Fife. . 
„ Aneas Sylvius, who afterwards nad the 

5 Purple under the name of Pius II. viſited this 
* iſland about the middle of the fifteenth century. 

6 He relates, That he ſaw in Scotland 56 the 

e poor people, who in rags begged at the 

“ churches, receive for alms pieces of black 


ee ſtone with which they went away contented. 


e 


6 


45 7 
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* Anderſon's Origin of Comment, v. 1. S. 111. 
#- Statuta Gilde, c. 34. LOT 


r Cartullaty of Dunfermline, x p. 80. Advocates Library | 
$ 7Enei Sylvii 1 p. 143. | : 


0 55 , 


& This! leg of dos (an he), * At 
„ ſulphur, or whatever inflammable ſubſtance it 
4 may be impregnated, they burn in place of 
„ wood, of which their country is deſtitute.” :; 
And Boetius, in his Deſcription of Scotland; 
* his native country, written in the beginning of 
© the ſixteenth century, ſays, * There are black 
„„ ſtones alſo digged out of the ground, which 
“ are very good for firing; and ſuch is their in- 
“ tolerable heat, that they reſolve and melt iron, 
„ and therefore are very profitable for ſmiths 
e and ſuch artificers as deal with other metals :; 
e neither are they found any where elſe (cher 
% know of) but between the T and Tyne 
64 within the whole iſland.” _ | 
In China, it is probable that conl. was A 5 
vered long before it was known in the n 
cm 
bY. About the middle of the thirteenth 3 
* a noble Venetian, in his Deſcription of China, 
* obſerves, © That through the whole province 
« of 4 Cathay, certain black ſtones are dug out 
of the mountains, which being put in the fire, 
* burn like wood, and when kindled, they con- 
6 tinue burning a long time, in ſo much, that 


„ if 


* Boetii 0 b Regni Deſeriptio, p. „ 
+ Marcus Paulus Venetus, Purchas's Pilgrim, v. 3. p. 88. 
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1 if they are lighted in the evening, the fiew wat 
«© keep alive during the whole night. Many uſe 
--þ theſe ſtones, although they have plenty of wood; 
«the ne of foudl " oven e very” 
1 great. . 
een curious to bete the ſimilarity ith! 
2 Shich Marcus Paulus,  Aineas ee and | 
x. been eres an en matter, e 
nb ibs Gels de his little de i, in 
fixing the diſcovery of coal to have been made 
between the middle of the twelfth and 1 
ny of the thirteenth centuries. | © 
Although. it appears to be full 400 years fines 
coal was firſt diſcovered in Britain, yet it is not 
above 200 years ſince it came into common uſe; | 
and it is even leſs than 200 years ſince it came to 
be generally uſed in London. | 
Upon the firſt introduction of coal into Lon- 
don for common uſes, one or two ſhips was ſuf. 
fictent for the whole coal trade; but from ſuch a 


7 ſmall beginning, they have ermdually increaſed in 


number to ſeveral thoufand ſail of ſhipping in the 
coal trade, from the ports of Shields, Sunderland, 
and Blyth: only, and ſome of them are of vaſt 


.. burdens, even up to a thouſand tons and more, 


and many of them make ſeveral voyages . 
fully n with coals, 


Such 


667 pl 


Org a nil number of ſhips continually 3 


carrying coals from Newcaſtle, Sunderland, and 


| Blyth, not only to the metropolis and the other 


cities and towns of England, but alſo to almoſt 
all parts of Europe and America, muſt drain 
away an immenſe quantity of coal from the 
neighbourhood of Neweaſtle. Dr Campbell, in 
his Political Survey, ſays, that in his time they 

conſumed 600,000 chaldrons of coals a- year in 


London alone ; and, as the bounds of the metro- 


polis-1s greatly increaſed, we may ſafely conclude 
that the conſumption of coals in London is alſo 
increaſed, at leaſt one third, if. not fully doubled, 
ſince he wrote his Survey; and the conſumpt of 
| London, though great, is neyertheleſs but incon- 


fiderable in compariſon. of what i is carried from 


Newcaſtle and its neighbourhood round. the 
coaſts of Britain, and to all other . of the 
f world. „ 3 


The run of 3 hows Newcaſtle wo Sunder = 


land has been ſo very great for above fifty years 


paſt, that we need not be ſurpriſed if we were to 


find the coals conſiderably waſted in the neighbour- 
hood of Newcaſtle, ſo as to be in danger of ſoon 
raiſing the price conſiderably. to the metropolis, 


Ke. ; and in fact this is the caſe. The coals near 
the ſea in the neighbourhood of Newcaſtle are 


already waſted to a great extent, and to fuch a 
WO. that e cannot en and PO) 
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? bly go' rol deeper, without a the ex, 
- pence prodigiouſly; and, therefore, we may ſafely 
conclude, that a conſiderable riſe in who mb 
muſt happen at no very diſtant period. ERS 


The price of coals is pretty high at Newcaſtle | 


5 already, and I may venture to aſſert, that the price 
there would have been much higher, had not the 


coal trade from Scotland been a check upon them 


for a conſiderable time paſt, I believe I may Tay 


the moſt of the time ſince the Union. 5 
Some of the coal pits of Neweaſtle are one 
hundred and twenty fathoms deep, and they have 


increaſed the powers of the fire engine ſo much, 
that it may be ſaid it draws a riyer from that 
vaſt depth ; but they cannot increaſe theſe powers 
much farther, without a conſiderable increaſe 55 


expences. 
Theſe circumftances clearly prove, that coals 


are ſo far waſted near water carriage in the neigh- 
bourhood of Newcaſtle, that they are become al- 
ready very difficult and expenſive to winn; as a 
proof of this, they now work coals for ſea ſale 


near twenty miles up the country from Newcaſtle, 
which they bring down to the water upon wag- 
gon- ways, that is, roads compoſed of frames 
of timber, which are made "wa upheld : 1 a n 
EXPENCE, | 

It is not above Ae years ſince the- Carton 


Company founded their great iron works in Scot- 
land, 


wg) | 
land, and yet they have already conſumed: an 


immenſe quantity of coal. 
Several of the coal ſeams at Brews 


and Grange, in Scotland, are greatly waſted, and 


the works are pretty deep, and the coals are worked 4 
at conſiderable expence with large fire engines in 
ſeveral other places upon the banks of the Forth, 
The cities of Edinburgh and Glaſgow depend 
upon the fire engine for, their ſupply of coals, and 

yet they ſhip away from Glaſgow all the coals. 
they can get any demand for, without any a 
henſion of the future. . 
At Whitehaven, which chiefly Gipplies the city 
of Dublin, and many other parts of Ireland; with 


coals, they already work their coal at the enor- _ 


mous depth of more than a hundred and twenty 


- fathoms and, of conſequence, great part of the 


coal eaſily come at is exhauſted, and what re- 
mains mult be worked at great expence; *Y 

I will only point out another place where the 
coals are exhauſting rapidly, and the ſcarcity 
and dearth of them, I feat, will ſoon be felt 
by many of the commercial cities and induſ- 
trious inhabitants of Britain. The iſland of 
Britain is famous in the earlieſt records of anti- 
quity for the tin mines of Cornwall. The tin and 
copper mines of Cornwall are to this hour of great 
conſequence to the manufactures and commerce 
of Britain; but the tin mines eſpecially have been 
Vol. Is Y Vorked 
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| worked fo long, . 


deep, that very little bY that valuable metal can 


be raiſed there now without the fire engine, 
but alas! they have no coals in Cornwall. Al 
the coals neceſſary for working the fire engine, 


and for their ſmelting furnaces, are brought by 
ſea from South Wales. I do not pretend to be 
well informed either of the extent of the coal 
fields, or of the proportion of the coal already 
waſted in South Wales ; but from ſuch informa- 
tion as I could get, it appears that the coals there 
are waſting rapidly; and what will become of the 


mines of Cornwall when they are exhauſted ? 1 


Have been informed that the price of coals in 
South Wales is already ſo high, that ſeveral Cor- 
niſh mines are now ſtanding on that account, 


| becauſe they cannot be carried on with profit 


while coal is ſo dear; and if coal rifes to a 
higher price in Wales, which very probably will 
happen in a few years, it will be equal to a prohi- 


bition from working moſt of the Corniſh mines. 
When this event happens, what will become 


of many of otir valuable manufactures, wpon 
which much of our lucrative commerce depends ? 
This is a mortify ing view of the ſubject, but l 


am afraid it is too juſt a repreſentation, and yet, 


as far as I know, this intereſting ſubject has never 
been conſidered in this light, nor has any perſon, 
r or private, to the beſt * LO: knowledge, 

| ever 


ever -r taken the ok to W a fair repreſenta⸗ 
tion of this matter to thoſe whoſe buſineſs it is ta 
lock into and to remedy ſuch evils, There is no 
reſtraint upon the unneceſſary conſumption of 
thoſe coals, nor of any other coals in the iſland, 


however many and important the manufactories 


may be which depend upon them. 

The exportation of coal to foreign countries is 
no become a great trade, which has encreaſed 
rapidly within a few years paſt. No doubt this 
trade is beneficial to ſome individuals, and allo tg 
the revenue; at the ſame time, we ſhould reflect 
that this avidity for the pleaſure of preſent profit. 
has a deadly fling in the tail of it. We are now 
eagerly ſupplying other nations, and frequently 
our worlt enemies, with thoſe coals which the 
metropolis and our manufaQories will one day 
ſtand in need of. And even now, the exporta- 
tion trade has raiſed the price of coals ſo high 
as to be exceedingly inconvenient to many of our 
manufactories, and to many of the induſtrious 

poor, eſpecially in South Britain, 

Il this is the caſe at ſo early a period from ha 
firſt beginning of the general uſe of coals in this 
land ; if they are ſo much exhauſted, and raiſed 


to ſo high a price, in little more than two hundred 


years from the firſt beginning of the uſe of coals, 
and in leſs than one hundred years from the com- 
mencement of an extenſive conſumpt, what may 
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we Fri will be the price of them t two > hundred 1 
From hence? | 
The continual increaſe of ls coal 1 and 
of the general uſe of coals, is ſo great, that I am 
| perſuaded that the one half of all the coals that 
ever were conſumed in this iſland and exported 
from it, have been raiſed within the laſt eighty 
years, as there was, comparatively ſpeaking, but 
little coals uſed eighty years ago; and, if this is 
true, it ſhows us how rapidly our coals are waſt- 
ing, for it is certain that our coal works in many 
places are deep, the coal waſtes extenſive, the ma- 
chinery and whole apparatus of the works very 
coſtly, and the coals, in maritime places eſpe- 
cially, raiſed at a great expence ; ſo great in- 
deed, that ſome coal works are carried on with | 
loſs. | | 
Ihe preſent rage for exporting coils to other | 
nations may aptly be compared to a careleſs ſpend- 
thrift, who waſtes all in his youth, and then hea- 
_vily drags on a wretched life to miſerable old age, 
and leaves nothing for his heirs, 

When our coal mines are exhauſted, the pro- 
ſperity and glory of this flouriſhing and fortunate | 
iſland is at an end. Qur cities and great towns 
muſt then become ruinous heaps for want of 
fewel, and our mines and manufaQories muſt fail 
from the ſame cauſe, and then conſequently our 
commerce muſt likewiſe fail. In Thort, the com- 


„ maerce, 


(s ) 
merce, e importance, glory, nd happineſs 


of Great Britain will decay and gradually dwindle . 


away to nothing, in proportion as our coal and 
other mines fail; and the future inhabitants of this 
iſland muſt live, like i its firſt e . 307 fiſh- 
ing and hunting. 

My natural hiſtory of the ſtrata of coal may be 
diſputed by ſuch novices as are abſolutely igno- 
rant of the ſubject, but it cannot be diſproved by - 
ſuch proficients in the ſcience as will take the 
trouble to examine all circumſtances ; but whether 
my hiſtory be diſputed or not, the general facts 
which I have ſtated relating to the ſubje& of our 
collieries and of our coal trade are indiſputable. 
Theſe facts are eaſily inveſtigated. Accurate ſur- 
veys can be made, and pretty near calculations of 
the coal to be had, and of the time it will laſt, 
when compared with what has been worked out k 
of each coal field for a limited time paſt, | 

Now, if theſe facts ſhall, upon due exami- 
nation, be found as I have repreſented them, 


I will leave it to diſintereſted well-wiſhers of their 5 


country to judge whether or not this ſubje& de- 

1 and requires the attention of the public. 
I am no judge of the lawfulneſs or propriety of 
_ reſtraining the ſubje& from the uncontrouled uſe 
of his property in this land of freedom; but I 
clearly foreſee, and can form ſome crit of 
the fatal conſequences to future ages of a too ra- 
pid 
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pid conſumption of our coals, eſpecially in the 
maritime parts of the country, 1. 
Ir is very, well known to numbers of . 
duals, though perhaps not ſufficiently well conſi- 
' dered by the public in general, how much this 
nation is indebted to the mineral kingdom for 
the principal commodities which are conveyed 
round the globe in the numerous and extenſive 
channels of our commerce, 
The manufactories which prepare he mate» 
rials and fabricate theſe commodities are exceed; 

ingly multiplied and various, and the number of 
hands employed about our mines, manufactories, 
and commerce is very great; and it is an eſtabli- 
ſhed truth in politics, that numbers of people well 
employed are the riches of a nation, and it is 

_ eſpecially ſo in this caſe, as all the materials from 
the mineral kingdom are our own, Our other 
mines produce the raw materials of our various 


hard manufactures, but ſome of thoſe materials 


cannot be raiſed out of the mines, and none of 
them can be pre pared and manufactured without 
coals. 

I have no abilities * nice and 3 cal- 
| culations, or what is called political arithmetic 
however, if this ſubject was but duly attended 
to by the public, there are not wanting numbers 
who are capable of Wenn and of properly 

| ſtating 


1 


ſtating the effects that a general ale of the pries 
of coals would have 9 out manufactures and 
e, a 

There are ſome Shih fats, pont which 
appear to me very evident, and muſt appear ſo 
to every other perſon who takes even but a cur- 
ſory view of thefe matters: Such as, for inſtance, 
2, The lower the price of coals is, the cheaper 


the crude materials from the mineral kingdom 


can be prepared, and the cheaper the commodi- 
ties can be manufactured from them: 2d, The 
cheaper our commodities can be manufactured, 
the better we ate enabled to rival other nations 

in commerce: 3d, While we have coals enough 


at a moderate price, our manufactures and com- 


merce wilt continue to flouriſh, but it is impofli- 
ble that they ſhould flouriſh any longer than our. 
coals ate plenty and reaſonable ; becauſe, other 
nations have greatly the advantage of us when 
our coals are either exhauited or too dear, as moſt 
of them have a much greater quantity of wood 
than we can boaſt of, or it would be out intereſt 
to have: 4th, There are plenty of productive 
mines of all the Britiſh metals upon the continent 
of Europe, which they cannot now manufacture 
into ſuch a number, quantity, and variety of ex. 
cellent commodities as we can, on account of the 
plenty and excellence of our r coals; - but when = 
at coals 


9 


coals f fail, or are become too dear, then they can 
rival and exceed us on account of their extenſive 
woods, 

_ Theſe facts are pin and ſelf-evident, and; 
therefore, they neither ſtand. in need of proof nor 
Illuſtration ; but they certainly call for attention, 
and it would require extenſive knowledge, wiſ- 
dom, and {kill to form ſuch regulations as will 
favour our own manufactures, and at the ſame 
time do juſtice to the Britiſh ſubjects and to the 

revenue. 

I am really nc for the metropolis aig | 
her younger ſiſters, when I conſider what a great 

” proportion of the Newcaſtle coal is already 
waſted. in ſo ſhort a period of time. The city of 
London, and the other cities and towns upon the 
eaſt and ſouth coaſts of England, ſeem to me to 

have a ſtrong claim, if not a natural right, along 
uith our manufactories, to all the coals which the 
north of England can produce and if proper 
care is not taken of their right in due time, they 
- will too ſoon be deprived of it. There is indeed 
a pretty good fund of coal in Fife, and other 
places upon both ſides of the frith of Forth, which 
may be ſent to the metropolis, and to other places 
upon the eaſt and ſouth coaſts of England; but 
there are a number of manufaQtories upon the 
banks of the Forth, which would be ſoon hurt 
by an extenſive coal trade from thence, as ſuch a 
| trade . 


CA 


trade would raiſe the price of coals there tos 
high for ſuch manufactories; and, moreover, 
the north of Scotland depends upon the frith of 
Forth for a ſupply of coals, and they ſeem to have 
2 natural right to all the coal that I 
from thence. a | 
The mines of Cent andy our copper manu- 
factories, and ſuch other manufactories in the weſt 
of England as uſe tin and copper, ſeem to me to 
lay claim to all the coals that can be ſpared from 
South Wales, as thoſe mines and thoſe manufac. 
tories are of the firſt conſequence to great num- 
bers of Britiſh ſubjects, and to ſome important 
branches of our commerce and revenue. 
The city of Dublin, and many other parts of 
Ireland, depend upon Great Britain for a necef- 
ſary ſupply of coals, even for culinary uſes ; and 
I hinted before, that the collieries of Whitehaven, 
from whence Dublin is chiefly ſupplied, are al- 
ready very deep. However, there is a valuable 
and extenſive magazine of coal for Iriſh conſump- 
tion treaſured up in the county of Ayr; and 
it is well for Dublin, and other parts of Ireland, 
that there are ſuch magazines in Ayrſhire and the 
_ north-weſt of England; and what would become 
of Dublin, dec. were theſe coals to fail? In 
that event, it might be ſaid with propriety, that 
the Iriſh volunteers would blow a cold coal. 
They little think of this when they begin to o ſwag- 
r,. . ger, 
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ger, diſturb the peace, and neglect their proper 
occupations. They little think that Britain can 


ſtarve them, knock up many of their manufacto- 
ries, and ruin their cities for want of fuel. 


When theſe matters are taken into ſerious con- 


ation. and thoroughly examined, I preſume PHD 


it will then be thought by all the impartial and | 
diſintereſted, that the leſs coal is tranſported out 
of Britain, the better for the nation in general, 
and the better for the manufaQories of Great 
Britain and Ireland ; and if foreigners get any 
coals at all from us; they ſhould pay well fot 
them by an increaſed duty. © 

Reſtraints impoſed upon any eſtabliſhed branch 
of our export trade, however ſalutary the tendency 


of them might be for the community in general, 


and of the national manufactories i in particular, 
would, nevertheleſs, be interpreted by many as 


an infringement of the freedom of commerce, and 
of the liberty of the ſubject to diſpoſe of his 


own property to the beſt advantage. 
\ Theſe matters are far above me; but they cer- 
tainly merit the moſt ſerious conſideration. 


Another great difficulty occurs to me. Any 


reſtraints impoſed upon the exportation of coal, 


would in ſome degree affect the revenue for ſome 


| time at leaſt. This difficulty ſeems to ſtand as an 


—— e in 1 way of the future 
EW welfare 
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Velka of the people and „ of Britaid 
with reſpect to cheap coals, and yet cheap coals is 
| abſolutely neceſſary for the welfare of bot. 
I am not politician enough to be able to ſuggeſt 
the proper remedy or ſuccedaneum for all theſe 
difficulties ; but I will beg leave to obſerve, that, 
in my humble opinion, the coals of Cape Breton, 
and other parts of the weſtern world in our poſ- 
ſeſſion, may be brought to make good the defi- 
ciency which the revenue might ſuffer by dimi- 
niſhing the export of coals from Britain. I am 
not ſufficiently well informed of the hiſtory of the 
coals of Cape Breton, &c. to be able to ſtate the 
circumſtances relating to them with any degree - 
of preciſion ; however, i in general, it appears cer- 


tain, that there is abundance of coal in that z 


iſland, and that ſome of them were wrought by 
the French, and exported to their ſugar iſlands. 
Several navigators who had been at Louiſbourg 
aſſured me, that the iſland abounds with coal to 
ſuch a degree as to appear in the cliffs near the 
harbour; but as none of theſe were men of ſci- 
ence in this branch of natural hiſtory, their a+ 
count was vague and unlatisfactory. Raynal's 
account of theſe coals, in his Hiſtory of the Set- 
tlement and Commerce of the Weſt Indies, i is not 
more ſatisfactory than that of the ſhip-maſters 
| converſed 1 403 
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Is general, I learn from Raynal, that the coal 
lies in a horizontal poſition ; that the French 
wrought it very near the ſurface without any 


hydraulic machinery, and even without any level 


mine or adit for draming off the water. It is pro- 
bable that they began upon a ſtratum of coal in 
the face of one of the cliffs, and wrought it un- 


der cover, which is commonly done in Britain 
when coal is diſcovered in a cliff, or a ravine, 
| and wrought upon a ſmall ſcale. 


Raynal's account of this matter, or any other 


information I have yet procured, gives no grounds 
for apprehending that any conſiderable quantity 


has been wrought. Such a work as Raynal 
hints at could have produced but very little coal 
that was worth raiſing at all. It is very well 


known to men of ſkill and obſervation, that ſuch 
parts of every ſtratum of coal as are very near 


the ſurface of the ground, and as are naturally 


drained by the figure and diſpoſition of the fur- 


face, is ſeldom good for any thing; and it ſeems 


to ſay much in favour of the Cape Breton coal, 


that thoſe ſuperficial works produced ſuch as 
was worth the raiſmg. 

We are farther informed by Raynal, that a 
feam of coal was ſet on fire at Cape Breton, 
which burned with great fury. As this accident 
may ſeem very alarming to ſuch as have not tho- 
roughly inveſtigated theſe matters, it may be pro- 


per 


0 


per to ne that this can cannot be 

of very dangerous conſequence, to the coal. lt 
will only conſume the ſtratum that is on fire in 
the horizontal direction, until the fire arrives at 
one of the natural bars which are ſo frequently 
found to interrupt the regular ſtretch and bearing 
of the ſtrata, known by the names of dykes, ſlips, 
&c. and there it will be ſtopped, for there the ; 
ſtratum of coal is partially cut off; and, therefore, 5 
the fuel of the conflagration muſt fail. It will 
only. conſume the ſeam of coal towards the dip or 
declivity of the ſtrata to the water's edge, that is, 
ſo far down as the ſeam of coal is naturally laid 
dry by the cliffs and ravines, and other inequali- 
ies of the ſurface of the ground ; and when it 
only burns down to the water, it is ſure to leave 
the beſt of the coal; for real experience aſſures 


us, that the deeper coals are wrought down under 


water, the better they always prove. But it is 
proper to obſerve, that while a coal is burning 
near the crop or ſurface, it is not prudent to open 
any works to the dip upon that ſeam until the 


fire is really extinguiſhed, becauſe the fire will 


communicate with the works below when it gets 
air, and deſtroy the whole. However, in caſes 
of neceſlity, the fire may be got under, and whol- 
ly extinguiſhed, by corking and ſtopping the mines 
and ſhatts, and other apertures and air vents, and 
: the 


* * |; 
# * % , 
& 1 3 , 7 
b; * 


be effect will be haſtened if a rivulet can be turns 
ed into the burning cavities, and ſuch ſtoppages 
made as will confine the water to riſe within the 
excavations. But if the external air can be per- 
fectly excluded, the fire will be gig 
without any farther trouble. gf 
As the iſland of Cape Breton is of ae. 
able extent, and as there is a certainty of coal 
exiſting i in the iſland, there is great probability 
that it may prove a valuable coal-field ; and, 
moreover, there is but a narrow ſtraight be- 
tween Cape Breton and Nova Scotia, and the 
latter is fituated directly in the line of bearing 
of the ſtrata, and, therefore, it is probable that 
coals may be found in the maritime parts of 
Nova Scotia, where, it is ſaid, that they really 
have been ſeen ; and it is alſo faid, that coals 
have been ee in the iſland of New- 
foundland ; one or both of which places may 
turn out well, if properly tried: But ſuppoſing 
they ſhould not, Cape Breton is of ſuch conſi- 
derable extent, that it promiſes a fund of coal 
equal to a very extenſive exportation, and to the 
demands of the new world, for a long period of 
time, there being no room to doubt the exiſtence 
of a number of ſeams ; ; and it is highly probable, 
from what is related of them, that they are ſeams 


15 of a good, thickneſs and quality. 5 
This : 
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This ſubje&; therefore, appears to | 
importance as to merit an inquiry, whether 
or not it is proper for Government to encourage 


_ the working of thoſe coals upon a large ſcale ? 


In my humble opinion, it cannot admit of a doubt 
that it would be highly proper, and in the event 
of this new trade proying ſucceſsful, it would ſoon 
become greatly beneficial to the mother country, 
by keeping down the price of coals at home, which 
would encourage her' manufactures, and by draw. 
ing a revenue from the foreign coal trade. 

It is not improbable that this ſcheme would 
meet with ſome oppoſition at firſt from the weal- 
thy coal owners of Britain, as it might excite in 
them an apprehenſion of ſome abatement of their 
profits, as they now ſhip a conſiderable quantity 
of coal for the weſtern world; and, it muſt be 
confeſſed, that if the exiſtence and proſperity of 
the Britiſh empire was only. to laſt for the ſhort 
ſpace of thirty or forty years, commenſurate to the 
time that a ſet of men may be fit for puſhing a 
lucrative branch of buſineſs ſucceſsfully, and that 
at the end of that period all was to fink i in obli- 
vion when thoſe men die, it would be N pro- 
| per to hear them. | | 

' Upon ſuch a rod it 8 not appear 
that any real good to Britain could be propoſed 
from opening American or Weſt India coals, be- 
cauſe rs Is at this time a conſiderable quantity 
of 


cus) 


ok coal carried from Britain to the Weſt Indies 
and America; which branch of trade the American 

coal would interfere with and diminiſh. Self- inte- 
reſt. acts upon the principles and views of preſent 
profit, and neither cares nor conſiders what will 
be the future conſequence to poſterity, provided 
it reaps the preſent advantage; but God forbid 
our Britiſh rulers ſhould at any time be ſo un- 
concerned about the preſent and future welfare 
of this commercial iſland, as to do or to leave un- 
done what would hurt and 1 injure. the communi» 
ty in general, to gratify the avaricious views 1 's a 
few wealthy individuals. | 

- Upon this ſuppoſition of the coal of Cape Bre- 
ton being opened, and proving as ſucceſsful as 
there is reaſon to hope and expect, the coaſts of 


de Welt India iſlands and of the continent of 


America are ſo very extenſive, and the cities and 
towns upon the coaſts ſo numerous and confi, 
_ derable, that the trade for thoſe coals might be 
_ enlarged to ſuch an extent as in time to bring in 
2 revenue to the Britiſh Treaſury, equal, if not 
ſuperior, to the receipts from the whole coal 
trade of Great Britain, without laying too heavy 
a duty, or any way oppreſſing the weſtern trade. 
This event of itſelf is devoutly to be wiſhed 
þy every diſintereſted Britiſh ſubject; but it is 
at this conſideration that lies neateſt my heart: 
| 11 


0 160 


It appears to me certain, as an infallible con - 
ſequence of the nature of things, that the 
commercial wealth and glory of this induſtri- 
ous and happy iſland muſt dwindle away by de- 
grees, in proportion as coals become ſcarce or 
riſe in price, and diſable us from keeping down 
the prices of our manufactures, at leaſt upon a 
par with our rivals; and, therefore, it is the ſav- 
ing of our own coals for our own uſe, and for 
the public good, that ſhould be our chief motive 
to open the Weſt India coal; and, moreover, it 
may not perhaps be improper to work out thoſe 
coals as ſoon as poſſible, while they are in our 
power, leſt we ſnould not have them to work 
in time to come, if we let ſlip the proper oppor- 
tunity, which ſeems, to be now in a time of 
peace, when We have leifure to 0 8502 fare 
mne ĩðͤ 9 
WW e fee, that with 1 help of our 1 thir- 
teen of the American provinces are made inde- 
pendent, and it is probable that they will ſoon" be 
formed into a great empire. Many of the inha- 
bitants of the principal cities of America have 
burnt Britiſh coals for a conſiderable time paſt, 
which they found cheaper than wood, after the 
country began to be cleared near the ſea-coaſt, 
notwithſtanding that the purchaſe, duty, and 
freight of coals from Britain muſt raiſe the price 
of them prodigiouſſy to the Americans. I do 
VOL. I. 5 2% a | not 
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not know as there is 3 coal, Tin as yet - 
diſcovered within the territories of the States of 
America ; and, therefore, it is to be ſuppoſed, 
that as they gather ſtrength, and feel more the 
want of coal, they will caſt an evil eye upon 
Cape Breton, &c. and envy us the poſſeſſion of 
an iſland in their neighbourhood, which ſeems to 
be a vaſt magazine of coals, | 
Fire wood will ſoon grow ſcarce and 1 along 
the coaſts of North America, and manufaQories 
will ſoon be eſtabliſhed there, which cannot be 
properly and effectually carried on without large 
ſupplies of coal; and, therefore, we muſt ſuppoſe 
that the very ſenſe: of their wants will alone be 
ſufficient to make a conqueſt. of Cape Breton. for 
the ſake of our coal, Such a conqueſt might be 


accompliſhed. and ſecured before we in Britain 


could be well apprized of the preparations for 1 itz | 
but if we had flouriſhing. and extenſive collieries, 
and a briſk coal trade going on there, in conjunc-- | 
tion with our fiſheries, it would be more worth 
our while to keep the iſland in a more ſufficient 
poſture of defence than it-is at preſent. In ſhort, 
I am of opinion that the ſooner thoſe coals are 
worked the better. 

The certain knowledge of a fund of coal * 
mere unwrought, may be the means of loſing all 
our Weſt India poſſeſſions on account of thoſe 


coals. It is not ey the ares that ſtand in 
Fe . need 
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need of thoſe coals, The French, ke. are alſo 
much in need of them; and why may not the 
French join the Americans to conquer the reſt of 
our American poſſeſſions, when they find by expe- 
rience that the coal is abſolutely neceflary for 
both parties? We know what, they have done, 
when they had no other motives, in procuring inde- 
pendence to our colonies, than to weaken us, and to 
appropriate our American trade to themſelves; and 
why may they not do the ſame again, when they. 
have the additional motive of ſecuring to them- 
ſelves our coal mines and fiſheries, which are by 
far more precious to a manufacturing commer 
cial people than gold mines? 
If we could give the Americans a plentiful ſups 
ply of coals from Cape Breton, it is preſumed, 
that they would find this to be ſo great a national 
convenience, that it would induce them to extend 
their trade with Great Britain i in preference to all 
other countries. 5 ; 
As matters now ſtand, no otlier nation can 
ſupply them with this precious and neceſſary com- 
modity ; and all people feel themſelves happy 
when their wants are ſupplied. Out ſupplying 
them with coal, muſt, as a natural and neceſſary 
_ conſequence, turn the balance of trade to our 
fide; They will give the preference to our com- 
modities for the ſake of our coals, which no other 
nation can ſupply them with; and, therefore, we 
1 can 


„ einn 


can kites the balance in our way fo 10 "3 
we keep all our preſent. e and mne 2 
good uſe of them. 
It has been ſaid that there are W in Pe 

which I cannot diſprove; however, as far as Pro- 
feſſor Kalm of Sweden had an opportunity of 
viewing the ſuperficies of the ſtrata in that coun- 
try, there is not the leaſt appearance of coal in 
Canada: And his account of the ſtrata, which he 
ſaw in a journey from New York to Montreal, 
along the margin of ſome of the lakes and rivers, 
and along a conſiderable part of the river St Lau- 
rence, is ſenſible, judicious, and ſatisfactory; but 
Mr. Kalm ſaw not the leaſt ſymptom of coal a- 
mong the ſtrata which he viewed in Canada. 

* I am fully ſenſible that my information is not 
ſo perfect as the magnitude and importance of 
this ſubje& deſerves; but I, nevertheleſs, think 
it my duty to communicate ſuch hints as are in 
my power; and however imperfect my hints are, 
I cannot help thinking that their great importance 
merits the attention of Government, and this at- 
_ tention will produce proper enquiries, which will 
enable them to inveſtigate the truth of the facts 
which I have hinted at; and ſuch enquiries. will 
give them the knowledge of many circumſtances 
relating to this ſubject, which at prelent are out 
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he karther I 100k into this ſubject, 4 75 
| intereſting * appears. The exiſtence of abun- 

dance of coal in the iſland of Newfoundland, is 
: generally underſtood to be an eſtabliſhed fact. 
This is ſtill a more intereſting ſituation for. coals 
than Cape Breton, on account of its vicinity to 


the great fiſhing bank. Cape Breton may be cal- 
led the key of Canada, but Newfoundland is the 


aſylum and defence of the cod fiſhery ; and the 
importance of this great nurſery for failors 1s 
of the firſt conſequence to a maritime and com- 
mercial nation, whoſe natural and f oy een 


is her naval force. 


In the light which this ſubjed a appears t to me, 
it is to be wiſhed that the coals of Newfoundland, 


as well as thoſe of Cape n wer ne 


out by us. | 
An extenſive and 0 cou os at New 
foundland and Cape Breton, would produce ſuch 
an increaſe of commerce and revenue, as would 
make our poſſeſſions in the weſt a great and con- 
ſtant object of care and attention. Our coal ſhips 
and other trading veſſels would be continually 
| traverſing the coaſts of the iſlands and continent 
of America, They would have ſomething to-do 
in every creek and harbour, north and ſouth, 
which would give us perfect intelligence of what 


Is $ going on in all the Ton of the new world ; 


and, 


— 
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and, therefore, we could never be furprifed; td, 
| as a Conſequence of the increaſe of commerce, we 
ſhould always have a greater naval force in the 
Weſt Indies than preſent circumſtances require. 
The Americans have plenty of timber for ſhip- 
- building, and for charcoal to ſmelt their own iron 
_ ores, They have plenty of good land fit for raiſ- 
ing hemp for cordage and fail cloth; and abun- 
dance of theſe articles in perfection will put it in 
their power to build ſhips of war at a cheaper 
rate than we can do; and it is vain to imagine 
that they will not ſome time or other avail them- 
| ſelves of the advantages of their ſituation, and of 
the natural productions of their country, and of 
the fertility of their ſoil; and it is as vain to ima- 
pine that they will not caſt an evil eye upon our 
weſtern coal mines and fiſheries when they have 
fully ſettled their form of government, and feel 
their own ſtrength, and their want of our poſſeſ- 
ſions for the farther increaſe of their manufac- 
tures, commerce, and wealth, and the nm, 
aggrandizement of their power. 
When Government is fully ſatisfied of the va- 
lue and importance of the Welt India coals, of 
courſe it becomes a ſerious queſtion, what is the 
moſt proper plan for opening and working thoſe 
| coals, for the intereſt of me nation and of all con- 
b . 
A 


Ee 
A A few hints upon a fi a ſubje& of ſo much conſe- 
52 quence from a profeſſional man, cannot by ous - 


onable. _ 
In diſcuſſing this topic, we profume to Fs 


g that, i in the firſt place, it is neceſſary for Govern» 


ment to explore and diſcover theſe coals, and lay 
them bare for the inſpection of Britiſh coal maſ- 
ters or companies, and with this view, the firſt 
thing to be done, is to employ à prudent. man 
of abilities and ſkill in the theory and practice of 
the coal buſineſs; to ſurvey the Welt India coals 
and coal fields; to make ſuch trials upon the 


| coals already diſcovered, and thoſe he may diſco- 


ver, as may be neceſſary to aſcertain the thick- 
neſs, quality, and ſituation of each ſtratum of 
coal that may be judged worth attention; and to 
make out a full and ſubſtantial report of all the 


material circumſtances relating to each coal, ſor 


the. information and uſe of Goyernment, and of 
ſuch gentlemen and companies as. may with to 
look into this intereſting ſubject. 
As far as circumſtances can be inveſtigated, 
his report ſhould give a ſatisfactory account of 
the quality and thickneſs of each ſeam or ſtra- 
tum of coal; of the number of workable 
| ſeams in each coal field; of the roof and pave- 
ment of each ſtratum of coal, and the other con- 
comirant ſtrata fituated above, and below each 
coal, ſo far as they can be os and of the ſlope 
or 
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oer inclination of the ſeveral eoals from the ho- 


difficulty of ſinking upon, and of winning and 
working each ſtratum of coal; what machinery 
will be neceſſary for that purpoſe ; the diſtance 
from a good harbour or ſhipping place; the caſe 


or difficulty of conveying the coals to the ſhore, 
and of ſhipping them ; and the preſent condition 
and neceſſary improvements of the ſeveral deſcrip- 
tions of ſhipping places ſhould come under his 
- conſideration. He ſhould calculate and report 
his eſtimate of the expence of opening and win- 
ning ſuch a ſeam or ſeams of coal in Britain to a 
proper depth, and upon a proper ſcale, to be 
| ready to work with a ſufficient number of colliers, 


including the neceſſary machinery, and how 
much per ton is commonly paid the colliers in 
Britain for working ſuch ſeams of coal. Allow- 
ance muſt be made by thoſe hereafter to be con- 
cerned between the expence of ſuch works at 
home and in the Weſt Indies, In ſhort, he ſhould 
conſider and report every thing that is neceſlary 
and proper to be known for the information of 
all thoſe concerned, and the information ſhould 


be very complete and particular when the ſubject 


is ſo remote, and is of ſuch conſequence to the 
commerce, wealth, and power of the Britiſh em- 
12 5 
Wen 
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1 this report is made and conſidered: by 
Ge ſuitable encouragement ſhould be 
offered to gentlemen and to companies of charac> 
ter, ſtock, and abilities for ſuch undertakings, to 
open and work ſome of thoſe coals. It might be 
prudent for Government to give ſome aid at firſt 
to the undertakers; but ſuch works would not 
thrive if carried on at the public expence; they 
muſt be carried on by frugal and fkilful under- 
takers, if we would expect them to ſucceed z and 

it will be neceſſary for one at leaſt, and a ſxilful 
one, of thoſe eee to be n upon the 
ſpots NE 
The firſt nodenchets mould be allowsd a faf: 
8 extenſive coal - field, and every reaſonable 
privilege and indulgence; but they ſhould not 
have a monopoly. Other adventurers ſhould have 
room to employ their ſkill and capitals in this line 
of buſineſs in the weſt as well as in Britain. Mo- 
nopolies ſeldom do much good. The views of 
monopoliſts are always too ſelfiſh and confined to 
be of extenſive utility and public benefit. 
Newfoundland, Cape Breton, and the penins 
ſula of Nova Scotia are all in the true line of the 
bearing of the ſtrata of coal, and others in the 
ſame parallels of latitude in other countries. 
The ſtrata of Great Britain, and thoſe in the 
fame parallels of latitude of other countries, 
trend from north-eaſt. to ſouth-weit, or nearly 
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fo; and, from viewing the men it pp chat 
Newfoundland, Cape Breton, and Nova Sco. 
tia are ſituated in this line of bearing; and, 
therefore, it is probable, that the ſame coals and 
coal metals ſtretch through theſe three different 
countries. There ſeems to be a certainty of plen- 
ty of coal in the two iſlands, and it is probable 
that the coal of Cape Breton ſtretches through the 
narrow ſtraight into the peninſula of Nova Ade 
which f is but a ſhort diſtance, | 
The diſcovery of abundance of wood coal in 
theſe three countries will give ample room for a 
number of undertakers : But ſuppoſing they were 
only found ſufficiently good and plentiful in one 


of the three eountries, there will ſtill be room 


enough for a number of adventurers, and for a 


very extenſive coal trade. How many different 


collieries of great extent are wrought in the two 
counties of Northumberland and Durham in Eng- 

land ? and moſt of the coals of thoſe counties are 
ſhipped off in the two ports of Shields and Sun- 
derland. The populous ſea coaſt of North Ame- 
rica is ſo extenſive, and the cities and ſea-ports 
upon that coaſt are ſo numerous and flouriſhing, 
that there is no room to doubt of a ſufficiently 
extenſive demand to excite the activity and exer- 

tions of a number of adventurers in the weſtern 
coal trade, beſides the demand of the Carribbee 
| : _ 


* 
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1 which of thanſelves ate fucient to create 
a briſk trade, | 
In the event of a ia cob eds in is Welt 
Indies, Halifax or Louiſbourg will foon become 
a famous mart, the ſtaple of a great and exteri= 
ſive commerce, which will be created by the coat 
trade, and which will increaſe and flouriſh in pro- 
portion as the coal trade increaſes. Canada and 
Nova Scotia will ſhare with the mother country 
the benefits of the new commerce of the weſt. A. 
new and powerful ſpring will be given to the agris 
culturiſts. Their rich and extenfive foils will re- 
ceive the higheſt improvements, by ſupplying with 
proviſions the numerous ſhipping and increaſed 
population which this new commerce vil fon | 
create. 

e e gives the means and RG: aid 
for improvements in agriculture; but agriculture 
itſelf is the foundation of the commerce and pro- 
ſperity of all nations. Agriculture gives to com- 
merce men, proviſions, and a great part of navab 
ſtores, and commerce ſupplies the means of im- 
provements in agriculture. If Canada and Nova 


Scotia were favoured with theſe aids to improve 


their lands, the rich ſoils of thoſe countries might 

ſoon come to ſupply Great Britain with all her 
- naval ſtores. The woods of Canada and Nova 
Scotia will. ſupply maſts, yards, and tar, and 
their fer tle ſoils will ſupply abundance of hemp, 
when 
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hen they are enabled to advance the Wh 
ments of thoſe ſoils. With reſpect to iron, there 
ü now a confiderable quantity made in Great 
Britain; and, to my certain knowledge, we have 
abundance of the raw materials for making any 
quantity that might at any time be deſired. If a 
ſmall encouragement was given for the making 
of iron at home, and ſome diſcouragement to the 
_ Importation of foreign iron, our furnaces and 
blomaries would ſoon increaſe to ſuch a degree 
as to produce a ſufficient quantity to anſwer all 
the demands of agriculture, manufactures, and 
ſhipping ; and this regulation would have a dire& 
tendency to enrich the nation, by keeping the 
money at home in circulation which now goes 
abroad to enrich other nations, and by employing 
great numbers of our own people to work upon 
our own materials. Our own iron manufaQries 
certainly merit the public attention. "Ht 
The Britiſh coal trade is well known to be an 
ee nurſery of able and hardy ſeamen. Few 
' naval ſcenes in the world, if any, are more active 
and more conſtant than the coal trade from New- 
caſtle and other parts of Britain; and it is where 
| they are conſtantly employed in rough and dan- 
gerous ſeas, like the coaſts of Britain, which al- 
ways require hard labour, that able and hardy 
W are bred.; "ne "_ on board our ſhips 
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of war, enk able conan tit e th 
and defence of the Britiſh dominions. 
Tze coal trade of the weſt, when it is impr oY 
ved, and the other branches of trade which it 
will ereate or increaſe, will employ and breed 
many thouſands of good and hardy ſeamen: Our 
dominions in the weſtern world will then become 
active and flouriſhing upon the American ſeas 
like the coaſts of Great Britain, and our mercan- 
tile ſhipping will form a bridge of ready ec commu- 
_ nication from the old world to the new. 
But the harbours of Cape Breton and Newfounds 
land being frozen up during ſix months in the year 
may be conſidered as a great diſcouragement to 
this coal trade, The failors employed in it cannot 
afford to lie idle during the winter half of the 
year, when no other employment is to be had, 
nor can the ſhip-maſters afford to lay up their 
veſſels ſo long in this dead ſeaſon, when they 
cannot be employed at the fiſhing. The coal- 
works will require to be carried on conſtantly; to 
prevent the works, the materials, 'and machinery 
from falling to ruin. The colliers muſt be con- 


ſtantly employed, or paid for going idle, and ha- 


bits of idleneſs will ſoon ſpoil them, and take 
away the power and inclination to work. If they 
work conſtantly for half a year without any con- 
ſumption of the coals, they will accumulate to 
nk a 8 8 as to ' become troubleſome, or they 
will 
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will ' ſpoil and W and, therefore 
it will be neceſſary. to ſhip off ſome coals in 
winter. When the winter is fairly ſet in, and 
the ſnow fallen, the weather is generally ſerene 
and- pleaſant, though cold during the reſt of the 


winter in North America. We preſume that it 


may be practicable during this ſettled weather to 


| ſhip off ſome coals from the outer edge of the 


ice, For this purpoſe I would adviſe that the 
coals be carried out upon. the ice to the ſhipping 
in a ſort of boats or lighters, which may be drawn. 
along the ice, fixed in a frame to move upon 
four wheels, or in the manner of a ſledge. A 
windlaſs upon the ſhore, and another on board 


__ © the ſhip, would draw this vehicle to and fro with 
2 line upon the ice very expeditiouſly, provided 


the diſtance is not too- great for'the line to reach; 
in that caſe it muſt be drawn along by men or 
cattle. If the ice ſhould happen to break at the 
outer edge near the end of winter, the boat-form 


of the carriage will ſecure it from ſinking, If a 


| ſhip: can get out loaded to the open ſea, the will 


fund no difficulty in failing ſouthward, where 


ports are always open. In a country ſo cold as 
Cape Breton, &c. where the froſt is fo intenſe, 
and of ſo long. a continuance, it may be neceflary 
to have ſubſtantial buildings raiſed over the coal- 
pits, and over the engines and other apparatus, 
| Where: fires ſhould be kept burning during the ſe- 
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verity of dip; wenden "IF Fac n are 
neglected, all the machinery will ſoon be frozen 
up and rendered uſeleſs for a long time, or be in 
danger of breaking to pieces in a moment if em- 
ployed. All the maſonry about the collieries 
muſt be done in ſummer, and care ſhould be 

taken to build none when froſt appears, and in 

ſuch a country it will be very neceſſary to build 
with hot lime, that is, with lime newly flaked 
from the burnt lime-ſhells, which ſhould be im- 
mediately mixed with ſand and uſed before it 
cools ; and all that is flaked and mixed each day 
muſt be wrought up before night to prevent its 
being touched with froſt. Mortar once frozen 


will never take band. This caution ſhould be 


carefully obſerved in all buildings in thoſe coun- 
tries, eſpecially in the garriſons and harbours. 
But whatever may be the fate or the ſucceſs of 
| the American coals, it will not leſſen the conſe- 
quence of our own, nor the neceſſity of looking 
into the real ſtate of our collieries, becauſe it is 
of the utmoſt importance to the metropolis, and 
our other trading cities and towns, that there 
ſhould be a certainty of the continuance of a plen- 5 
tiful ſupply of fuel at a moderate price. It is of 
the utmoſt importance to the proſperity of our 
manufactures that this fuel ſnould be cheap; the 
proſperity of our commerce immediately depends 
_ our manufaQures ; and both muſt dwindle 
and 
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and decay in proportion to the . or the high 
price of our coals. 

It is of great e ee to our ee eee 
| that coals ſhould be plenty and cheap near the 
ſite of ſuch as are already eſtabliſhed, and where 
new ones are to be ſet agoing ; becauſe, in moſt 
inſtances, the. .crude materials. will not admit of 
being carried to the coals, and, therefore, the 
coals muſt be carried to them; or, in other words, 
remote country places, at a great diſtance from 
the ſea, will not anſwer for the ſite of moſt of our 
manufactories, and, therefore, it would greatly 
injure them to have the price of coals raiſed too 
high i in maritime ſituations, where ſuch manufac- 
tories are and ſhould be eſtabliſhed and carried 
on; and they will too ſoon. be raiſed- high, if 
—— proper regulations are not made in time to 
prevent it. 

I do not. know that the nation 1s dy en- 
riched by the money our coals are ſold for in fo- 
reign countries, but I know that the increaſe and 
_ proſperity of our manufactures and commerce 
- enriches the nation, becauſe our own productions 
are thereby uſed to the beſt advantage, and our 
own people are employed; and it is the number 
of people well employed that brings ſolid riches 
to all nations; and I apprehend that it is yet 
practicable to increaſe. our manufaktures conſi· 
derably. 9 ; 
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I know certainly that in many places our me- 
| „ mines are not worked to the extent to which 
they might be carried on with profit; but dear 
coals muſt throw a prodigious damp upon mining, 
becauſe the ſteam. engine is now become neceſſary 
to mining at any conſiderable depth, which can- 
not be worked without cheap coals, nor can they 
afford to manufacture the crude productions of ; 
the mines if the coals are too den. 
There is much money ſent out of the nation 
for bar iron, and yet we have plenty of materials. 
at home for making iron: And I can prove to ocu- 
lar demonſtration that there is great abundance 
of the richeſt iron ores and iron ſtones to be had 
in Scotland eſpecially, which can be raiſed at very 
moderate expences, where coals. are alſo abun- 
* and reaſonable. 5 
A greater number of blomaries: would fb N 
he number of uſeful manufactures, and the na- 
tional advantages of the increaſe of uſeful manu · 
factures is a ſubje& which has been frequently. 
explained; and, therefore, it would be idle and 
impertinent in me to proceed any farther, than 
barely to ſtate theſe brief hints. relating to the 
connection and dependence of our manufactures 
upon coal. But I hope to be pardoned for ſay- 
ing a few words more about the neceſſity of en- 
couraging manufactures with a view to employ a a. 
greater number of hands. . 1 
vol., I. | Ce 7 There 
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There are very loud and juſt pur of "Y 
general diſſolution of manners, of thefts and rob- 
beries, and of emigrations to America. It de- 
ſerves ſame enquiry, whether or not there is any 
fault in the police of the country any public 
error or negle& which operates as the cauſe of 
theſe evils? It too frequently happens that the 
great and wealthy men of the world know very 
little about the ſtate and circumſtances of the in- 
duſtrious poor, even upon their own eſtates.” Some 
of them never ſaw their own eſtates, unleſs per- 
chance they may have caſt their eye upon the plan 
for a moment! As I live in the induſtrious part 
of the community, and live by induſtry, I believe 


* 


that there is often a want of employment. I know 


that great numbers here in Scotland are either 
forced to beg or emigrate for want of employ- 
ment, even in the moſt improved ſtirring parts of 
the country, where moſt labouring work is to be 
had : I frequently ſee numbers every day ſeeking 
work which they cannot get ; and when I reprove 
a ſturdy beggar for being idle, he tells me round- 
ly, that he cannot get employment. 

The idle of all ranks and denominations are 
generally more miſchievous than the buſy, and 
their example has a malignant epidemic. influ- 
ente in corrupting others, and the idle poor eſpe- 
cially; and ſuch as have waſted their fortunes, or 
| ae 
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never chuck: any, become the moſt 3 and 
the moſt deſtructive nuiſance to ſociety. 


Now, if there is ſuch a general want of em- 


ployment for numbers of the (would be) induſ- 


trious poor in the Lowlands of Scotland, where 


improvements in agriculture, manufactures, and 
the uſeful arts are advancing rapidly, what muſt 
be the conſequence in the Highlands, which, for 
the moſt part, are not capable of ſuch improve- 
ments? The caſe of the poor Highlanders is deſ- 


perate indeed! Though not a Highlander my- 


ſelf, I have been nearly all over that country, 
where I have ſeen ſuch ſcenes of miſery and want 
as would ſoften the moſt obdurate heart, and 
draw a tear of compaſſion from the eye of the 


pitying beholder; nog 1 for the want of employ- 


ment! 


young, in one glen, where ten or a dozen were 


equal to all the real or poſſible buſineſs of the 
ſpot, which was not capable of improvement; 


| how then were the reſt to live? how were they 

to procure food, where nothing could be done,to 
earn it, or to raiſe it where none could grow ? 
The Highlanders have been blamed for emigrat- 
ing to America, and they are called lazy ; but 
what can they do? All poor people in all poor 

countries are lazy, merely for want of the means 


I have ſeen near two hundred people, old and 
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and the habits of induſtry, Give them profitable 
employment, and they will become induſtrious, 
Thouſands of the Highlanders walk three or 
four, and ſome of them five or ſix hundred miles, 
going and returning, every harveſt, and work 
near two months in the Lowlands, and in Eng- 
land, to earn twenty or thirty ſhillings, which 
go to eke out the profligate luxury of his land- 
lord in London or Edinburgh; and this they re- 
peat every year: Is this a proof of their lazineſs ! 
Their country in general is not capable of much 
improvement in agriculture, nor can it be the 
fite of manufaQories for want of food. Some 
little might be done at Fort William, and in 
ſome parts of Argyleſhire, in woolen manufaQo- 
ries for coarſe ſtuffs, and the woods might be 
_ profitably improved in Roſs and Inverneſs-ſhires ; 
but all other improvements, excepting the fiſh- 
eries, would require but few hands. In the 
fiſheries only is there a proſpect of plenty for all 
as the reward of induſtry. The fiſheries will give 
preſent food to all of both ſexes, and of all ages, 
with the well founded hope of future profit. 
But I am afraid that our ſchemes for the im- 
provement of the fiſheries, will mar the proſperi- 
ty of them, and ſquander away the public money 
upon unneceſſary projects. I do not ſee the ne- 
ceſſity of beginning with building towns ; but I 
ſee the neceſſity of OR with building gra- 
naries 
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Ne and ſtoring them. Build granaries in all 
the proper ſituations which the herring frequent, 
and where veſſels can lie ſafe, and go eaſily in and 
out, and ſtore theſe granaries well with falt and 
tree, and materials for nets and boats, and what- 
ever elſe may be neceſſary for taking and curing 
fiſh. Give the people of the country a little 

aſſiſtance at firſt to prepare nets and boats, to be 
in readineſs by the time the herring make their ap- 
pearance. Give them at each ſtation one or two 
experienced fiſhers from the north of Scotland, 
to learn them to make and bait their lines, and 

to take and cure cod, ling, &c. in the intervals of 
the herring fiſhery, and I will anſwer for it that 
the Highland Fiſhery will ſoon be improved to 
give plenty and happineſs to the Highlands, and 
to be the glory and wealth of the nation. 
There are plenty of men in the Highlands, 
who are naturally hardy and addicted to the ſea. 


Teach theſe'to take and cure all forts of fiſh in 


the beſt manner, and give them ſome aſſiſtance 
at firſt to ſet them a-going ; that is, furniſh them 
upon account, and the belt ſecurity they can give, 
with falt, caſks, and other neceſſgries, and they 
will thrive. 

Of all the methods in the world of doing 


good to the induſtrious poor, there is none ſo 
_ effeQtual and beneficial as aiding their own exer- 


| _ and aſſiſting their efforts to * them- 


ſelves; 


Tides? and if this i is . FI in the Weſt 
| Highlands, the fiſheries will be ſueceſsful, and the 
Highland fiſhers, and ſuch as ſupply them with 
neceſlaries, will ſoon build towns for themſelves, 
without any public aid but the fruits of their 
own induſtry; and it is very neceſſary that it 
ſhould be fo, becauſe all the public money that 
can be raiſed will be found little enough to build 
and ſtore a ſufficient number of granaries, which 
vill require an immenſe ſum ;, and till this is 
done, the improvements of the fiſhery i is not be- 
gun, although twenty towns were built. If you 
begin with building towns, they will be peopled 
by knaves, idle ſchemers, and whiſky drinkers ; 
not by fiſhers, whoſe towns are their veſſels or tem- 
porary huts, which Highlanders can erect in two 
hours. The towns will fruſtrate the hopes and 
good intentions of the public ; the public money 
will be waſted, the ſcheme ruined, and the fiſh- 
eries left unimprovedyz which God forbid ! 
I ſincerely wiſh that men in power may be 
wiſely directed to begin and proceed upon the 
beſt plan to improve the fiſheries, for the relief of 
that miſerable * * for the good of the 
community in general. 
There cannot be a more humane and benevo- 
lent action than to relieve thouſands from extreme 
want and miſery, and give them plenty and hap- 


pineſs; 3 and, eventually, it muſt entail everlaſting 
| fame, 


Cary 


6858 as it cannot fail leb is lies and 
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5 wrong plan. 


A ſucceſsful coal chic at "Gp Meni ay 
ſucceſsful fiſheries at Newfoundland, and overall 
the extended coaſts of the Highlands and Ifles of 
Scotland, would employ above a hundred thou- 
ſand hardy ſeamen, which would greatly increaſe 
our ſtrength and revenue. What a plorious pro- 
ſpect for a maritime and commercial people, 
| whoſe wealth and bulwark i is the ſea! 


It appears to me a matter of i Wirt that 
country gentlemen ſhould. be inſtructed in the 
indications and external appearances of coal, and 
eſpecially ſuch gentlemen as have landed proper- 
ty in coal countries. I have no doubt that many 
ſuch will be glad to have the true and moſt in- 
fallible ſymptoms of coal pointed out to them, 
and diſtinguiſhed from the falſe and doubtful. _ 

Some of the gentlemen whoſe eſtates lie con- 
tiguous to certain coal- fields, will no doubt have 
coal in their on grounds, and others will be D 
confident they have coals, whether it really is ſo 

or not, for it frequently happens that thoſe who . 
are wrong, or ought to doubt, are nevertheleſs 
the moſt confident. I will, therefore, for the i in- ; 
ſtruction of all concerned, make ſome enquiries | 
about the appearances of coal, and 1 will care- _ 


* 
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. fully endeavour to diſtinguiſh the true and in- 


fallible from the falſe and doubtful. It may be 


ſaid with truth, that coal itſelf, in ſome form or 


other, is the moſt infallible appearance of coal; 
but this is too general. I will point out a few of 
the particular appearances of it, ſeveral of which 
have already been taken notice of and deſcribed 
in this hiſtory. _ 
In order to enter eee upon this branch of 
enquiry, let us go back and look to the various 


ſections of the ſtrata of coal, and their concomi- 


tant ſtrata, which I have already pointed out in the 
rivers and rivulets of Mid-Lothian, &c. and like- 


_ wiſe to the various ſorts of ſtrata which I have 


ſhown to be the immediate roof and pavement 


of coal. We ſhould. alſo, go back and examine 


my hiſtory of the diſpoſition, bearing, and de- 
clivity of the ſtrata of coal, and their concomi- 


teants, where it evidently appears that the ſeams 
of coal, and ſuch ſtrata as accompany them, all 


crop out to the ſolid ſuperũcies of the globe ſome 
where or other. 

This foundation being . we can pci 
upon pretty ſure principles in our ſearch for coal. 
It being once underſtood that the one fide at 
leaſt, if not both ſides of every ſeam. of coal, riſes 
up to the ſurface of the globe, and crops out 
ſomewhere, it is our buſineſs to go to ſuch places 
where the perſons of the ſtrata have a chance 
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of being diſcovered ; as, for inſtarfce, to the i- 
vers, rivulets, gullies, rocks, and ditches, i in ſome, 
or all of which, we may get a view of the pre- 
vailing ſtrata of the country; and if they are of 
the claſs of coal metals, we are fo far encouraged 
to proceed; 12 | 

But I will beg leave to repeat here an ob- 
ſervation which I made before, viz. that there 
may be, and certainly are, ſeveral ſpecies of 
the coal metals, or of ſuch as exactly reſemble 
thoſe that accompany coal, in ſeveral places where 
no ſeams of coal are to be found. Such, for in- 
ſtance, are ſeveral varieties of the white and of 
the red free-ſtones, &c.; but, on the contrary, 
the black and bluiſh blaes and ſoft coal tills, in 
which there are frequently found balls of iron- * 
ſtone, and the grey bands, or greyiſh thin ſtrata, 
of a flaggy ſtone, in the compoſition of which, 
and often between' the beds, there is found a 
ſmall quantity of the ſubſtance of coal; theſe are 
ſeldom or never ſeen but in a coal field or in a 
coal country. | 

In working free-ſtone quarries in a coal coun- 
try, there is often ſeen» blackiſh beds of a coal- 
like ſubſtance between the ſtrata or beds of ſtone, 
and there frequently appear ſmall quantities of 
real coal in the heart of the ſtone when broken. 
Theſe ſymptoms are not found between the beds, 
nor upon breaking the free-ſtone, in countries 
Witte bn D d _ where 
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| Where there is no coal; and, therefore, where 
theſe ſymptoms are found, they are ſo many ſigns 
of the coal neighbourhood ; but it is impoſſible 
from theſe alone to know how near or far off you | 
are from a ſtratum of coal; and, therefore, it is 
neceſſary for us to proceed a lite farther i in our 
ſearch. 

I have laid it down as an eſtabliſhed fact, that | 
the ſeams or ſtrata of coal riſe up to the ſuper- 
ficies of the globe as well as all other ſtrata, only 

they do not always puſh up ſo boldly to the very 
ſurface of the ground as many hard ſtones and 
other indurated ſtrata are found to do; but, on 
account of the tender and more friable texture of 
the coal, the ſuperficies of the ſtratum is often 
mouldered down, and lies concealed under a 
thicker or thinner bed or cover of clay, gravel, 
fand, or earth; However, the ſuperficies of the 
ſeam of coal 1 is frequently diſcovered where the 
concealing ſubſtances which covered it are waſhed 
off the face of the ſtrata by rivulets, or are cut 
through by ditches, &c. Where the cover which 
conceals the coal is waſhed off, or any way cut 
through, the ſtratum of coal is ſometimes laid 
bare, ſo as to be ſeen diſtinctly, but more fre- 
quently you can only diſcern ſome more obſcure 

and imperfect appearances of the outburſt or crop 
of the coal, ſuch as ſmall bits or grains mixed 
with the ſoil, When you are IPODS a ravine, 


f 


To, 7 
2 rivulet, or gully, and diſcover grains or mal 
bits of coal in any part of the ſlope, ſuch grains 
point out the ſeam of coal to be higher up than 
where you ſtand. If you diſcover a quantity of 
ſoft, black, ſoot- like matter, you ſhould dig in it, 
becauſe it is very probable that you have found 
the crop of a ſeam of coal, as the ſuperficies of 
ſome coal ſeams are diſſolved into a ſoft undiſtin- 
guiſhable maſs, reſembling black friable earth, in 
which ſometimes there is not a grain of coal to 
be ſeen immediately at the ſurface ; nevertheleſs, 
if you dig down a little in it, you will ſoon diſ- 
cover grains and bits of coal. When the ſurface 
cover of clay, ſand, or eatth is ſo thin that the 
ſuperficies of the ſtrata are touched in cutting 
ditches, and by the plough, the outcropping of a 
ſeam of coal is in that caſe frequently diſcovered 
by grains of coal of different ſizes, or a quanti- 
ty of black ſooty ſtuff being thrown up by the 
ſpade or the plough. Perhaps at firſt this black 
matter will. not look like coal ; but if you exa- 
mine it narrowly, and eſpecially if you dig in it, 
you will ſoon find ſmall bits of coal, though per- 
haps at firſt no bigger than peaſe. In digging 
down for trial upon a -real or ſuppoſed outburſt 
or crop of a ſeam of coal, it is neceſſary to have 
ſome knowledge of the declivity of the ſtrata in 
that ground, both with reſpect to the point of the 
compaſs towards which they ſlope, and alſo of 
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the degree of declivity, in order to know how to 
puſh the cut you are digging towards the dip, 
otherwiſe you may ſoon cut through and over- 
ſhoot the appearance of coal, and find nothing 
below but clay or rock, or ſome other earthy or 


{tony matter, without the leaſt veltigia or appears 1 


ance of coal. 

It is very well known in experience, chat the 
crop or outburſt of ſome coals ſpread upon the 
ſurface, ſometimes to a conſiderable diſtance 
from the real and ſolid crop of the coal where 
the ſeam is to be found betwixt roof and pave- 
ment, even upon level ground; and where there 
is leis or more declivity, it then ene ſtil far- 
ther from the ſolid ſtratum. | 
I have frequently ſeen the veſtigia or appear. 
ance of a thick ſeam of coal ſpread upon the ſur- 
face, beneath the upper ſoil, twenty or thirty 
yards from the real ſeam, where the ſurface of 

the ground had a conſiderable declivity, The 
| fide of this veſtige or appearance of coal next 
the ſolid ſeam, is ſometimes as thick. as the ſeam 
itſelf; but it gradually wears thinner. and thin- 
ner as it recedes or ſpreads away farther from the 
ſeam ; and it alſo grows worſe and worſe, or the 
more unlike coal the farther from the ſeam. 
The ſide of this veſtige, next the ſolid ſtratum, 
chiefly conſiſts of the debris or rubbiſh of coal 
broken ſmall. A. little farther from the ſeam, it 

| | _ conſiſts 
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conſiſts. of very ſmall grains of coal mixed with 
a black ſoot-like matter ; and ſtill farther, no- 
thing appears but ſooty matter, reſembling black 
friable earth or clay, eſpecially if there is any clay 
either in the ſoil or under it; and, at the extre- 
mity of the veſtige, I have ſeen it dwindled a- 
way to an inch or leſs, of a blackiſh ſoft ſub- 
ſtance, like a thin ſtratum of clay, Where the 
ſurface of the ground has the leaſt declivity, the 
veſtige or appearance of coal is ſure to ſpread 
downwards from the ſeam, be the ſlope of the 
ſtrata which way it will; and the greater the de» 
clivity of the ſurface, the farther down we may 
expect to find the extremity of the veſtige. 

When a coal crops out upon leyel ground, we 
ſhall not find the veſtige of it ſpread out ſo far 
from the ſeam as upon a declivity ; and as the 
veſtige is not ſpread out ſo far, neither will it be 
found ſo thin at the extremity upon a plane as 
upon a declivity. When a ſtratum of coal crops 
out upon a plane or level field, there is one re- 

mark to be made concerning the veſtige of it, 
which is different from the declivity. Upon a 
plane, the - veſtige of the coal always ſpreads out 
in a right line forward from the acclivity or ru 
of the ſeam of coal. | 

But I muſt be more explicit. Let us ſappaſe 
then that the ſtratum of coal declines or dips 
with an eaſy lope towards the ſouth-eaſt; in that 
| | caſe, 


\ 
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eaſe, the riſe or Kelley of the ſeam comes to be 
towards the north-weſt, and in that caſe the veſ- 

tige of the coal will be found a little way from 
the ſolid ſeam farther forward towards the north- 
welt ; and, therefore, when a veſtige of coal ſo 
inclining is found upon level ground, and you 
have cut through it, and found different ſoils be- 
low, you muſt then turn your face towards the 
ſouth-eaſt, and dig away in the veſtige, keeping 


| your cut down to the clay or rock, or whatever 


matter you find immediately below the veſtige of 
the coal, and by following the veſtige or appear- 


| ance of coal towards the real dip of the ſeam, it 


will not be long before you will find the ſolid 
ſeam between roof and pavement. 

This circumſtance of the veſtige or crop of 
the coal ſpreading forward in a line with the 


acclivity of the ſeam, makes the knowledge of the 


declivity of the ſtrata in that place very neceſ- 
fary, as without it you do not know which way 
to puſh or advance forward with your trial for 
the coal, although you ſhould find a veſtige or 

lively appearance of it. But in finding ſome ap- 
pearance of coal upon an inclining plane field, 
or in the ſide of a glen or dingle, or any other 
deſcription of ſloping ground, the caſe is quite 


different. To whatever point of the compaſs the 


dip and riſe of the ſtrata ſhould happen to be, 
the veſtige of the coal is fure to flide down the 
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Ru of the exon and we are ſure to find it 
| ſpread thin in proportion to the precipitance of 
the ſlope, and the diſtance from the folid crop of 
the ſeam of coal. | 
When gentlemen wiſh to know if there are 
appearances of coal in their eſtates, they ſhould, 
in the firſt place, make themſelves well acquaint- 
ed with the appearances and characters of the 
various ſtrata which commonly accompany coal. 
The characters and appearances I have deſcribed 
above: And, ſecondly, they ſhould make them- 
ſelves acquainted with the various ſymptoms and 
indications of a ſeam of coal, which I have now 
under conſideration, When they have acquired 
theſe two branches of knowledge, their buſineſs 
is to walk up and down, and carefully to examine 
all the ravines, gullies, rivulets, ſcars, and ditches 
in their eſtates, with ſuch rocks and precipices 
and other places where the ſuperficies of the 
ſtrata may be ſeen. 
I have ſaid above, and I ban! it to be mak. 5 
that there are few amuſements more pleaſant, en- 
tertaining, and agreeable, perhaps there are none 
that ſoothe, enlarge, and elevate the mind like 
reſearches of this kind. It is in theſe ſcenes 
that we diſcover what the ſolid ſuperficies of our 
globe is compoſed of, and how it is formed; 
and the variety which we behold, and the dil. 
coyeries which we make, are a never-failing 
| ſource 
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ſour-e of pleaſure and entertainment to an inqui- 

fitive and intelligent mind; and it is in theſe 
broken ſcenes of nature that we have the greateſt 
chance of making mineral diſcoveries of various 

kinds, and particularly ry agen of coals and 
riese. 

Sometimes the crop 0 veatfang: of ſtrata of 
coal run parallel to one of theſe ravines or gullies 
for a conſiderable length of ground, and fome- 
times they croſs the glen or dingle in a right or a 
diagonal direction. When a ſtratum of coal 


' croſſes a glen in any angle whatever, there is a 


probability of diſcovering the crop of the ſeam or 
ſome indications of it, either in the bed of the ri- 
vulet or upon one ſide of it. | 
It is not uncommon, in ſome places in 1 600 | 
countries, to find the ſuperficies of the ſtrata _ 
waſhed clean by a river or rivulet in tatu quo, 
that is, to find the ſeam or ſtratum of coal in its 
proper regular poſition in the ſolid ſuperficies of 
the ſtrata, at full thickneſs and in perfe& form be- 
twixt roof and pavement, dipping towards the 
ſame point with the ordinary declivity of the 
ſtrata in that place; but it is more common to 
diſcover in ſuch places only ſome appearances of 
coal, which frequently require knowledge and 
acuteneſs to diſcern, with ſkill and judgment to 
make a proper uſe of the diſcovery. | 
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1 have all along in this hiſtory inculcated the 
neceſſity of ſome proficiency in the natural hiſ- 
tory of the various ſtrata which compoſe the 
| ſtructure of the ſuperficies of our globe, in or- 
der to qualify us for reſearches of this kind. 
It is neceſſary for us in the preſent caſe to 
have ſome knowledge of the bearing and decli- 
| vity of the ſtrata, in the place where any indi- 
| cations of coal are found, before we can form 
any judgment of the diſcovery, and know how to 
make a proper ule of it. 
When a ſeam of coal runs parallel to a glen 01 or 
gully, and crops out any where within the banks 
upon one ſide or the other, there is a great 
chance of diſcovering ſome indications of the 
coal, perhaps in ſeveral places as you advance up 
or down the glen, | 
I have ſhown already, that the outburſt, or ſu- 
perficial veſtigia of a ſtratum of coal, upon a flope, 
is always found to ſide downwards, and that the 
longer and more precipitate the ſlope 1s, the far- 
ther down the veſtige will flide when the crop of 
the ſeam happens to be high up. I have alſo 
ſhown, that the extremity of the veſtige of a coal 
ſeam at the ſurface is ſometimes diſſolved into 2 
| loft ſooty ſubſtance, hardly diſtinguiſhable from 
thin ſtratum of black clay or earth; however, 
| the ſuperficies of all coal ſeams are not ſo liable 
do be diſſolved to that degree. The debris of 
'VOL, I, "BE ſome 
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| ſome of the ſplent and cannel coals frequently 
remain in hard and ſharp maſſes of various ſizes, 
even when mixt with the ſoil, and reinoved at 
ſome diſtance from the ſolid crop of the ſeam ; 
and ſome of the cherry coals, or roch coals, as 
they are called in Scotland, do not diffolve upon 
the ſurface into an undiſtinguiſhable maſs like a 
friable clay ; but, on the contrary, although the 
debris, or coal rubbiſh, at the ſurface ſhould be 
broken very ſmall, yet there will be found ſome 
ſharp angular grains and bits of coal, of the ſize 
of peaſe, nuts, and plumbs. In places where 
ſeams of coal crop out, ſome appearance of the 
coal will be ſeen by an obſerving ſkilful eye in 
ſuch glens as we have been ſpeaking of. Some- 
times maſſes of ſplent or parrot, Ci. e. cannel 
coal), larger than a man's fiſt, will be found upon 
the ſide or at the bottom of a ravine, which have 
ſlipt down by degrees from the crop of a ſeam 
of coal ſituated above, and ſometimes ſmaller bits 
like the thumb, or lels ; but when the ſeam hap- 
pens to be a cherry coal,” the debris or' veſtige 
of the coal which has ſlipt down, is then a great 
deal ſmaller, very often like duſt, and part of it 
in ſmall diſtinguiſhable. grains, aw ap perhaps 
no bigger than peaſe. | 
From theſe enquiries it appears, chat the veſti- 
| gia and 8 cel of the outburſt or crops of 
7 | different 
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Ant Gm af. coal: are of three 3 1 
Pretty large maſles of hard coal, not ſo apt to dif- 
ſolve, when expoſed to the influence of the exter- 
nal air: 2d, Smaller maſſes and grains of cherry 
coal of a diced or cubic form, which is frequent- 
ly mixt with a ſoot-like, coal duſt : And, 3d, 
Coal duſt, without any viſible grains and maſ- 
ſes, ſometimes reſembling ſoot, and ſometimes 
hardly diſtinguiſhable from a blackiſh or dark 
| brown friable earth. One or other of theſe veſ- 
tigia or appearances. of coal are frequently to be 
found mixt with the upper ſoil upon the ſide or 
at the bottom of a glen or gully. Sometimes 
they are to be found appearing under the upper 
| ſoil upon the face of the rock in ſome break or 
ſeats. 0 4 

When any of theſe appearances a are diſcovered 
within the banks of a ravine or glen, the firſt 
thing to be done is to go to a place where the 
ſuperſicies of the ſtratà are to be ſeen in the ſame 
glen, and to examine the points of the compaſs 
towards which the ſtrata trend, and .incline or 
dip; and when theſe points are aſcertained, you 
will be enabled to know whether the ſtrata run 
parallel to, or crols the glen, where the appear- 
ance is found. If the bearing of the ſtrata is 
either parallel, or nearly parallel to the trending 
of the ſides of the glen, you can eaſily diſcover 
5 the 
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the ſeam of coal, 1. by digging fmall pits at 2 proper 
diſtance from one another, cutting eee Ge 
veſtigia of coal, and in a line up the flope ; 
if the laſt of theſe, that is, the upmoſt, rea 

happen to have no veſtige of coal, it is very pro- 
bable that you have overſhot the ſeam, and in 
that caſe you muſt go back to the next pitting in 
which the appearance of coal was found, and dig 
a a croſs cut in a line upwards, and you cannot 
fail to cut the ſurface or crop of the ſeam of coal, 

if you dig to the face of the rock or folkd ſtrata, 
If the bearing of the ſtrata croſſes the glen, 
either at right angles or in a diagonal direction, 
your digging then muſt be directed acroſs the 
courſe and bearing of the ſtrata; and perhaps in 

this caſe it may be more proper to dips a trench, 
in a line from the place where the veſtige of coal 
is found, than to make pittings; the trench to run 
acroſs the bearing of the ſtrata ; but of this thoſe 
ho are upon the ſpot muſt judge which method 
of trial is beſt, as circumſtances vary conſiderably 
in different places. | 

But it frequently happens that the ſuperficies 
of the ſtrata are not to be ſeen in ſeveral places, 
'in many glens the face of the ſolids being often 
concealed under a deep or thick cover of gravel 
ſand or clay. 

It is very common in a coal country to find 


banks or beds of ſmall we, and likewiſe beds 
of 
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. of fand and clay, mixt with fmall maſſes of coal 
of various ſizes, which indeed is an indication of 
your being in a coal country; but ſuch bits of 
coal fo found are no indication of a feam of coal 
in this place; nevertheleſs, a ſeam, or ſeams, of 
coal may be there, but the bits of coal lodged in 
the banks of fand or clay are not the veſtigia of 
them, as theſe maſſes of coal were carried there 
when the reſt of the ſand or clay with which 
they are blended was lodged there by water; and, 
therefore, it is neceſſary, when you find ſmall 
maſſes and grains of coal, to be able to judge 
whether: they are mixt with the natural ſail, or 
in adventitious beds or banks of gravel, fand, or 
clay. If amongſt adventitious matter, you need 
not dig, unleſs you have ſome other more certain 
indications of a ſeam of coal being near. 
Oft all the beds and banks of adventitious mats 
ter which are found above and conceal the ſuper- 
ficies of the folid ſtrata from our view, clay is the 
moſt common in coal countries; though it fre- 
quently happens that we have to dig through 
fand or gravel in ſinking coal-pits, yet we more 
frequently ſink through clay; and of all the ſpe- ' 
cies of clay, a ſtrong, hard, and dry clay, mixt 
with lefs or more of ſand, gravel, or ſtones, is 
the moſt common in coal-fields. When this ſpe- 
cies of clay is — with boulders and bullets, 
| with 
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with ſome gravel and ſand, it is frequently very 
ſtrong and dry, and almoſt as hard as a rock. — 
In ſome places this ſpecies of compounded cover 
clay contains ſpecimens of all the ſtrata found 
in the neighbourhood; and when it is of this 
ſort, which may be called a general compoſi- 
tion, it is frequently à very curious and a very 
confuſed maſs of indigeſted matter. Grains, 
maſſes, and fragments of every ſpecies, quality, 
and colour of the ſtrata to be found in that coun- 
try, are promiſcuouſly blended in this heteroge- : 
neous ſpecies of clay. TT 
I have in the third part of this monk Pawn V's 
gated and explained the natural hiſtory of theſe 
compound clays, and of the beds and hillocks of 
ſand and grivel found in ſo many places upon the 
ſurface of the earth, and, therefore, Iwill not 
loſe 'time here in OY what I have; 8 elſe- 
where. | 
There are in ſome: 0 vaſt body an ae 
of theſe compounded: clays, which cover and ef- 
fectually conceal the ſuperficies of the ſtrata for 
a conſiderable extent; ſometimes over the whole 
face of an extenſive neighbourhood, excepting 
where it happens to be cut through by a ſtrong 
current of water; but it is ſometimes ſo; hard 
that the ſtrongeſt currents are not able to wear it 
through. I have in many places ſeen this ſpecies 
VVL! of 
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of clay from a yard up to thirty o forty yards 
deep, and more, above the rock or ſuperficies of 
the ſtrata; and, as I hinted above, it freque tly 
contains ſpecimens of the coals, and of er 

| ſtrata found in the neighbourhood. I have often 
ſeen ſuch a quantity of larger and ſmaller maſſes 
of coal blended in this fort of clay in ſome 
particular places, as might deceive many, and 
make them imagine that it was the veſtigia of 
the crop of a ſeam of coal. I know that many 
do imagine it, and I have no doubt that ſeveral 
will be induced, from the quantity and variety of 
bits of coal found in different places in this clay, 
to make ſome trial in it; and for ſuch as are not 
very well acquainted with this compoſition, per- 
haps it would be wrong to diſſuade them altoge- 
ther from digging a little in it, becauſe it is in 
ſome inſtances. pretty difficult to diſtinguiſh be- 
tween the veſtige of the crop of a ſeam of coal, 
and a neſt of bits and grains of coal blended in 
the compound clay; eſpecially when we conſider 
and know that a real outburſt of the crop of a 

coal is frequently mixt with clay at the ſurface of 
the ground; and, therefore, when appearances 
are ſo doubtful that a gentleman cannot readily 
diſtinguiſh with certainty whether the maſſes and 
|  - grains of coal which he beholds are the veſtigia 
of a ſeam or adventitious, it may be proper for 
him to dig a little. If the appearance of coal, 


upon 
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upon which he is going to make ſome little trial, 
is adyentitious, and belonging to the compound 
clays, the ſymptoms will not alter much upon 
digging in it, there being ſometimes a great depth 


of this clay above the ſuperficies of the ſolid 


ſtrata, and, therefore, he will not find any mate- 
rial change in digging. He will find no appear- 
ance of any diſcovery ; there is nothing but the 
ſame compounded clay continuing with adventi- 
tious grains and maſſes of coal in it; which coal 
is part of the compoſition, and the whole maſs of 
the clay, as well as the coal, is adventitious. 

1 hinted before, that it is the character of 
ſame beds of this .clay to be compounded of ſpe- 
cimens of all the neighbouring ſtrata ; and in 

fact theſe ſpecimens, and the whole of this com- 
. poſition, was torn off the ſuperſicies of the ſtrata 


by water, ſoon after they were formed, before in- 


duration was complete; and the matter ſo torn. 
off was carried forward a little by the weight 
and force of thoſe high tides; and when the tides 
began to abate, and fall lower and weaker, theſe 
| beds of clay were left as we find them when the 
weight and force of the water failed. _ 
The numerous hillocks and extenſive beds of 
gravel which we behold in ſo many places upon 
the face of the earth, have the ſame origin.— 
Thoſe gravel beds and banks are alſo a compoſi- 


tion of various ſpecies of ſuch ſtrata as were in- 


durated, 
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durated, nn they were likewiſe torn off the rocks 
and after being rolled in the waters until all the 
aſperities and ſharp angles were worn off, the 
whole was lodged as we find it. 4 
As ſeveral of theſe beds of — Hay 
contain ſpecimens of all the ſtrata of the neigh- 
bourhood, which is an evident fact, eafily proved 


by comparing the ſpecimens with the ſtrata from 


which they were broken off; and as coal is a 


part of this compoſition, I give this as another 

ſymptom or indication of coal, which may be 
called an infallible one. I cannot, it is true, by 
ſeeing this ſymptom of coal, pretend to ſay there 


is a ſeam of coal within ſo many yards, nor with- 


in ſo many hundred yards: I have nevertheleſs 
no difficulty to aſſert that there is coal in the 


neighbourhood where this compounded clay ap- 
pears with maſſes aud as of coal in the com- 


poſition. 

1 have been thus b in e out 16 
difference between ſmall maſſes of coal diſco. 
vered in the compound clay, and the real veſ- 


tigia of the crop of a ſeam of coal, for the in- 


formation of ſuch as cannot yet e e diſtin- 

guiſh the one from the other. 

Alter this explanation of the origin, appear= 

ance, and component parts of theſe beds of cover- 

clay which ſo frequently conceal the fuperficies 
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of che ſtrata from our view, I hope that all gen⸗ 
tlenien, even ſuch as are not adepts in this ſcience; 
will be able to diſtinguiſh between ſmall maſſes 
or bits of coal found in theſe beds of clay, and 
ſuch as belong to the real outburſt or crop of a 
ſeam of coal; and in caſes where they are not 
certain at firſt, and reſolve to dig, they will ſoon 
be able to diſtinguiſh between the veſtige of the 
erop of a ſeam, which is generally continued, 

and increaſes from the firſt diſcovery until we find 
the crop of the ſeam betwixt roof and pavement ; 
whereas the bits found blended in the compound 
clay are generally detached from one another, 
are imbedded in a vaſt maſs of clay, without any 
continued ſtratum or veſtigia which might lead 


to a ſeam of coal; and, therefore, when gentle- 


men are ſatisfied that they are digging in a bed 
of this ſpecies of clay, it will be needleſs for them 
to proceed, there being no hopes of making any 
diſcovery 1 in it, | 
There is one circumſtance yet to be rendarked; 


© The maſſes and bits found in the compound clay 


are generally hard, clear, and perfect; whereas the 
bits found in the veſtigia of the crop of a ſeam 
of coal have frequently a decayed imperfect ap- 
pearance, ſometimes quite diſcompoſed or diſſol- 
ved into duſt, reſembling ſoot or black earth; 
| and here there are fimall makes of coal, they 
. e 
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are generally tender and friable, and blended _ 
_ with different quantities of diſſolved coal duſt, ex- 

cepting in the caſe of the ſeam of coal containing 

a ſtratum of hard parrot or of hard ſplent, as 


theſe ſometimes produce pretty large males, 


which are found fliden down the flope, or ſcattered 
about the ſurface, at a conſiderable diſtance from 
the crop of the ſeam of coal, Theſe larger maſ- 
| ſes frequently appear in | conſiderable degrees of 
perfection, without any other veſtige of coal, at a 
diſtance from the ſeam, though other veſtigia 
may be found nearer to it. Maſſes of cannel 
and hard ſplent coals bear tumbling about, and 
they bear the external influence and changes of 
the air without injury as well as ſome ſtones; 
but all the cherry coals, roch coals, and ſome of 
the ſplents, diſcompoſe at the ſurface, and fall 
either to duſt or to ſmall grains, and it frequent- 
ly happens that ſome parts of the ſame ſtratum 
of coal diſſolves to powder, and other parts of it 


fall down to ſmall debris, or to grains and bits 


of various ſizes; and theſe are found blended to- 
gether either upon the furface of the een or 
under the cover clay, or other matter.. 

I obſerved before that the veſtigia or appear- 
ance of coal is ſometimes fo near the ſurface as 
to be diſcovered by the ſpade and by the plough; 
and I have frequently ſeen ſmall bits or grains of 
coal mixt with the mold caſt up by the mole, 


when 


- when the ſuperficies of the ſtrata happened to riſe 
to the ſurface of the ground; but when bits or 
-grains of coal are caſt up by the plough or by the 
mole, it ſhould be confidered and judged whether 
ſuch grains of coal are adyentitious, or belong to 
the veſtige and crop of a ſeam. 8 
Coal has been laid down in a vaſt number of 
places upon the face of the earth for burning 
lime and bricks, and for many other purpoſes, 
and a quantity of the ſmall debris of it will re- 
main; and, moreover, where coal is burnt for 
common fuel, a quantity of the debris of it is 
carried out with the aſhes and ſpread over the 
fields, In theſe caſes, bits and grains of adven- 
titious coal will appear after the plough, and in 
the mole hillocks, where no ſeam is to be found, 
which circumſtance ought to be well conſidered 
before gentlemen are too ſanguine i in Weir expec- 
| tations. | 
I have already adviſed 8 to examine 
| well the glens and rivulets, and all other places 
where the ſuperficies of the ſtrata may be ſeen, 
which are _ ow for e en of 
coal. © 

It generally happens i in all coal fields or coal 
countries, that the ſuperficies or outburſt of a 
great number of ſeams of coal are to be ſeen in 
Tuch' places, which I know for certain from my 
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own. en and experience; but of all the 
places where coals are diſcovered, new made 
ditches are the moſt remarkable; however, it 
muſt be noted, that no mineral bikcoreries of any 
kind can be made in ditches, by forming roads, 


nor by any other ſuperficial methods of digging, - 


where a thick bed of clay or a bed of gravel or 
ſand covers the ſuperſicies of the ſtrata, but where 
the rock or ſtrata come up ſo high as to be found 
immediately below the upper ſoil, or under a 
very thin bed of ſurface clay, the veſtigia of coal 
are frequently thrown up by ditching. I have 
very often ſeen three or four, or half a dozen 
crops or veſtigia of ſeams of coal appearing in the 
ditches which were newly made oh Mrs a pe 
of ground. 

1 need not obſerve here that the pie or 
W of coal appear in ditches by black 
ſtrokes acraſs the dyke or bank thrown up out 
of the ditch, which ſtrokes or ſtripes are ſome- 

times diſcernible at a conſiderable diſtance. 7 
When ditches are cut acroſs the crop of a 
ſeam of coal, they throw up a quantity of black 
matter upon the top of the dyke, which general- 
ly appears obvious; but the veſtigia of coal ſo 
thrown up is not always diſtinguiſhable at firſt 
ſight from the veſtigia or crop of blaes, and all 
the black coal tills. The one is enn as 
e wy 1 black 
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black as the other to appearance, and, therefore, 
circumſtances mult be well examined. pines, | 

Tf a quantity of black argiilaceous 1 matter is 
dug through and thrown up, without any-bits or 
grains of coal appearing in it upon examination, 
then it may be concluded that you have only cut 
through blaes or ſome ſpecies of black coal till ; 
but if any bits or grains of coal are found, ſome 
trial ſhould be made by digging.” 

1 hinted before, that the extremity of the 10 
tigia of a ſeam of coal is ſometimes no better in 
appearance than an inch or two of black clay or 
earth. When ſuch a faint and obſcure appear - 
ance is found in cutting ditches, it ſhould be nar- 
rowly inſpeQed, to ſee if any ſymptoms of coal 
can be found in it, ſuch as ſmall grains of coal, 
or if it be of a friable quality and appearance, 
like wet coal duſt. In this doubtful caſe you 
ſhould dig a little in it, following the veſtige to- 
wards the acclivity, if the ground is ſloping, but 
if it is a perfect plane, towards the ſtrongeſt ſide 
of the veſtige; and if a ſeam of coal crops out 
there, and if you are digging towards it, the veſ- 
tigia of the coal will encreaſe, and grow more 
and more like coal as you advance towards the 
ſeam, and grains of coal will appear, which will 
encourage you to go on with your trial. A 

But the veſtigia of coal diſcovered in cutting 
ditches are not always ſo'obſcure. It is very com- 

mon 
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mon fora quantity of coal to be thiows up with 
the ſpade; which may be ſeen in grains and ſmall 
maſſes upon the top of the dyke, eſpecially after 
2 ſhower of rain; and it ſometimes happens that 
| the crop of the mer is ſo near the ſurface of the 
ground, that they cut through the real ſuperſi- 


cies of the ſeam i in the ditch, and throw up the | 


ſmall coal with the ſpade in great abundance. 

| When the veſtigia of a ſeam of coal is once dif 
vant in a ditch, or in any other place or ſitua- 
tion, it may be proper to make ſuch trials upon 
it, by pitting towards the dip, or by following 
the veſtigia with a trench, as will trace the ſeam 
under cover in ſolid metals, or until the proprie- 
tor is ſatisfied. No true judgment can be form- 
ed of the thickneſs and quality of a ſtratum of 
coal, until it is found under the cover of ſolid 
metals, that is, until you have it within the ſolid 
ſtrata, and between roof and pavement. When 
you have purſued the veſtige of a coal until you 
have it within the ſolid ſtrata, with a ſolid regu- 
lar roof above the coal, and a ſolid and tegular 
pavement below it, you can then Judge of its 
thickneſs, as it ſeldom alters much in thickneſs 
when you go farther down in it, and you can 
ſometimes judge of its quality, When you have 
a regular roof and pavement, you can judge of 
ſome of the characteriſtic qualities of your coal; 
you can then ſee whether it is clean or foul coal, 


terogeneous matter, ox if it is mixt and blended 


with pyrites, ſtone, or argillaceous matter; or if 
there are beds of ſtone, blaes, & c. running in 
the middle of the eee eee | 
it into two or more ſtrata: and ſometimes. you 
can judge pretty near the crop or ſurface whether 
| it will be a hard or ſoft coal,, and if it will prove. 
a good burning coal or not; though you cannot 
always judge af theſe laſt mentioned qualities ſo 
near the ſurface, as ſome coals, which appear ſoft, 
tender and uſeleſs, when but a few fathoms be- 
low the ſurface, improve wonderfully in ſtrength 


and quality at a greater depth, when under a great 


weight of ſuper · incumbent ſtrata. Some ſeams 
of coal appear and burn pretty well when firſt 


found between roof and pavement, and: others are 


good for nothing ſo near the ſurface, and not fit 
for uſe until they are under many fathoms of ſo- 
lid cover. This is very well known in experience, 

and generally the deeper down the better, 
Olk all branches of buſineſs; of all the expert-. 
ments that a man. of ſenſibility can be employed. 
in or attend to, there is perhaps none ſo amuſing, 
ſq engaging, and delightful, as a ſucceſsful trial 
ypon the veſtigia or appearance of a ſeam of coal, 
qr other mineral diſcoveries.  _ 
When you are attending the people who. are 
digging noun or W upon the veſtige of the 


coal, 


Cap | 


coal, and that the indications are increaſing and 
ſtill growing better under your eye, the ſpirit of 
curioſity and attention is awakened, and all the 
powers of expectation are elevated in pleaſing 
hopes of ſucceſs; and when your wiſhes are 
crowned with ſucceſs, when you have diſcovered 
a good coal of ſufficient thickneſs, and that all 
circumſtances are favourable, the heart then tri- 
umphs in the accompliſhment of its wiſhes with 
ſolid and ſatisfactory joy. There is more rational 
delight, more ſubſtantial pleaſure and happineſs, 
to be enjoyed in ſuch ſcenes as this,than in all the 
celebrated amuſements which e invents and 
purſues. | 
11 imagine and hope that I have vill ſo explicit 
in pointing out the appearances of coal upon the 
ſurface of the ground, and of the method of im- 
proving ſuch appearances, that any gentleman 
who diſcovers ſuch appearances in his eſtate, will 
be able, with his own ſervants or labourers, to 
make ſuch trials as will ſatisfy him as to the exiſ- 
tence of a ſeam of coal, and of what thickneſs it 
is; and it will enable him to gueſs its quality, 
without ſending for men of {kill in this firſt ex- 


| periment. 


In 5 account of the external appearances and 


indications of coal, I have ſaid nothing about the 


Petroleum and Ochre, which are ſaid to iſſue out 
vol. 1. 8 g | from 
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n coal, about which 2 great coil is made by 
many who imagine that they underſtand: theſe 
matters; and I have purpoſely avoided ſaying any 
thing about them as indications of coal, for a yery 
good reaſon, viz, becauſe I would not wiſh to de- 
ceive. Theſe at beſt are but vague and uncer- 
tain fymptoms of coal, and in moſt places where 
they abound, they are no ſymptoms ara: 

The petroleum is an oily inflammable ſub- 
Aance, found upon the ſurface of the earth, which 
in many places iſſues out of the rocks, from peat 
bogs, and from putrified vegetables, in a thoufand 
places where coal is not to be found; and ochre is 
compoſed of carthy ferruginous particles, carried 
by water from mineral bodies, and lodged or 
left by the water in various ſituations and quan- 
tities, and both of them frequently a hundred 
miles from coal. Why then ſhould we attend to, 
or have any thing to do with ſymptoms ſo very 
uncertain as theſe? Some ſpecies of petroleum 
may have a near relation to coal, and under cer- 
tain circumſtances, for any thing 1 know to the 

contrary, coal may produce ſome little of it, but 
1 am confident that it does not produce ochre. 
The petroleum is not only to be found upon the 
ſurface, but alſo it appears to me to be an 
univerfal oil, preſent in leſſer or greater quantity, 
and under ſome form or other, in all foſſile bodies, 


and fo FP ö in the atmoſphere, and 
through 
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through all the ſoils, as to be one of the che 


principles and component parts of all plants, 1 -Iþ 
is evidently combined with, or infuſed in ſeveral 135 
rocks and ſtrata, which compoſe the ſuperficies 


of the globe. Many of the coal blaes, and of the 
thin ſlate- formed argillaceous ſtrata of the coal 


metals, contain it in ſuch quantity as to produce 
a ſtrong flame when put in the fire; and ſome 


of them, when fire is applied to the fide of a 
large parcel, will burn throughout of themſelves 
without the aſſiſtance of any other fuel; as, for 
inſtance, at Pitfirran in Fife, where ſeyeral large 
heaps have been burnt, and where the whole 


maſs or heap grows red hot throughout; but 


the fire neither conſumes any of the quantity or 


bulk, nor does it produce any aſhes; and after 


the fire goes out of itſelf, the blaes aſſume a pale 
red colour, and are ſo much harder than before 
as to make good materials for private roads. Pe- 
troleum is likewiſe well known to be diffuſed in 


lefſer or greater quantities through the body of 


all lime-ſtone ; and it is often found lodged in 
its cavities, ſometimes of the colour and conſiſ- 
tence of baſilicum ointment of the apothecaries, 


which I have ſeen at the Camp lime-quarries and 


at Dechmont lime-quarry, the one to the eaſt, 


land, 


| 
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| 
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and the other to the weſt of Mid- Calder in Scots 
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I have frequently ſeen - thinly ftratified lime- 
1 near a hundred miles from coal or coal me- 
tals, containing ſo great a quantity of this natural 
oil, as to produce a ſtrong flame when put in the 
fire, and the oil could be ſeen oozing out in the 
fire, though the ſtone was hard, and made a good 
produce of excellent lime when burnt for that 
purpoſe. I have alſo ſeen many black, ſhivery, 
and ſlate- formed or laminated ſtrata of the moun- 
tain ſchiſtus, that is, ſuch as are every way fo- 
reign from, and ſituated at a great diſtance from 
the coal metals, produce nevertheleſs a ſtrong 
flame in the fire; and I have ſeen, very far from 
coal, beds of black hard ſtoney matter breaking 
or naturally ſeparating into ſmall angular maſſes, 
ſo plentifully impregnated with this oil as to ſuit 
a ſtrong flame when put in the fire. 

Now, from all theſe obſervations and facts, and 
many more which might be produced, it is abun- 
dantly evident that this foſſile oil is univerſally 
diffuſed through all ſubſtances within the ſuper- 
ficies of our globe, and upon the ſurface of the 
earth, and is perhaps a conſtituent part in the 


compoſition of almoſt all bodies, though in wide _ 


ly different degrees, combinations, and forms. 
l am aware that ſome will grant me that the 
petroleum or natural oil is found in many foſſile 
bodies, upon the face of the earth, yet, neverthe- 
leſs, that coal is the chief repoſitory of it. 

Many 


CES 


Many gentlemen are of le that the 108 | 
ing of the petroleum is the principal, if not the. 
ſole original cauſe, or the producer and nouriſher 
of coal; and theſe gentlemen argue thus, and ſay, _ 
That the hypotheſis appears highly probable, 
< as, it is a well known fact that different coals 
are better and worſe in various degrees; ſome 
<, of them being very good, ſome indifferent good, 
and others worſe, very bad, and imperfect.— 
May we not ſuppoſe, ſay they, that all theſe have 
arrived at different degrees of maturity; that 
* the worſt are yet far from being ripe ; but that 
_ ©. they will all come to perfection in - n 
of a very long time?” 85 

This theory, which makes coal to 6 ki now a 
progreſſive work of nature, may appear to ſome 
plauſible; it is, however, Iu liable to — 
objections. | 

A ſeam of coal is an original ſtrata) wad 
keeps its ſtation as regularly as any of thoſe _ 
placed above and below it. Of this truth I have 
ſhewn abundance of inſtances, to which I refer. 

Now, if a ſeam of coal is an original ſtratum, 
the matter of it muſt have been collected, and 
the ſtratum of coal formed when the ſuperincum- 
bent ſtrata and thoſe below it were formed. This 
is neceſſary in the nature of things, becauſe new 


ſtrata cannot now be inſerted among the original 
ſtrata, 


Thie 
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This account of the matter wii not agree with 
the ſuppoſed progreſſive formation, and yet this 
is a well known fact, obvious to the moſt com- 
mon obſervation; and, moreover, the impurities 
of bad coals, that is, the heterogeneous matter 
found blended in the different ſeams of bad' coal, 
are real foſſile and mineral ſubſtances, ſuch as 
pyrites, iron-ſtoney free-ſtone, and ſeveral ſorts of 
- argillaceous matter, which will keep their ſtations 
where they are; and, of conſequence, ſuch coals 
as contain theſe heterogeneous ſubſtances, muſt 
for ever remain as imperfect as they now are; and, 
therefore, we muſt give the coal a more ancient 
date in the annals of natural hiſtory ; and we 
mult alſo allow it another origin, or natural im- 
mediate cauſe, though the petroleum, for any 
thing I know, may in part be the remote _—_ 
of it. 

Coal has very obvious and Ariking appear- 
ances of being compoſed of vegetable ſubſtances. 
I have frequently ſeen evidently the grain and 

other characters of wood in ſeveral coals ; and 
in ſome enquiries and diſquiſitions in another 
place, viz. in my natural hiſtory of the ſtrata and 
rocks in general which compoſe the ſtructure of 
the ſuperficies of our globe, I have made it evi- 
dently appear, even to a demonſtration, that the 
antediluvian timber was the original of coal, 
1 1 5 It 
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in that hiitory, that the: greateſt part of the an- 
tediluvian earth was covered avith a tall and luxu - 
tiant growth of timber, and it is eaſy to conceive 


that ſo many millions of acres of tall timber formed 


into coal, would produce a very great quantity of 


that valuable foſſile; and in this reſpe& the effect 
and the cauſe exactly correſpond to one another; 


the quantity and variety of coals found within the 


 ſuyperficies of the earth, ſeems to tally with the 
immenſe quantity of timber which produced its 


Jam not the only perſon who has ſeen and ob- 


. Fferved the appearance and characters of timber 


in coal. Several other gentlemen who are con- 
verſant in theſe matters, have aſſured me, that 
they have not only frequently ſeen evident marks 


and indications of the grain of timber in coal, 
but that they have alſo ſeen conſiderable pieces of 


whole timber, which, though black as coal, yet 


not ſo diſſolved and altered as to lofe the original 


From every ſituation and circumſtance relating 


to the ſtrata of coal, and of the other feverab 
ſtrata which accompany” coal, it is abundantly 
evident that they were all formed by the W 
of water, as well as the reſt of the ſu 


our globe; which ſubject I have clearly explain - 
ed in another place; and, therefore, it follows, by 
a natural and 8 inference, that the ſtrata 


of 
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of coal; and f all the coal field, . 

the ſame time as the other ſuperficies of the slobe, 
though this time comprehended the continuation 
of days, weeks, and months; and it appears to 
me that the ſtrata of coal and of the coal field 
+ ' were among the laſt that were formed; which 
© circumſtance I hinted at before, _ 

All the beds or ſeams of coal are equally well 
firatified with the other concomitant ſtrata of the 
coal field, and the ſtrata of coal are in every re- 
ſpect fully as regular as any other ſpecies of ſtrata 
found above or below the coal; which ſubject I 
have alſo explained above; and beſides theſe ge- 
neral characters of ſtratification. which ſeams of 
coal have in common with the other ſtrata of the 
field, a great many ſeams of coal exhibit, more- 
over, ſuch internal marks and characters of ſtra- 
tification, as clearly point them out to the curſory 
' obſerver to have been formed by the motion or 


flowing of water, 


It is very common to ſee the e of 
many ſeams of coal compoſed throughout of a 
great number of thin and very regular layers or 
ſtrata of coal, which ſeams of coal in appearance, - 
and in reality, are of a laminated ſtructure. Some 
of theſe laminated ſeams of coal are compoſed of 
a great number of thin ſtrata of nearly the ſame 
quality and texture, and other ſeams contain 
ſtrata or lamina of two or three different ſpecies 

| "08 


i FER was aaa Agios 
ſiderable number #: — 40d Fabletich of coal 
in the ſame individual ſeam or ſtratum; and 
theſe ſeveral varieties of coal of different appear- 
ance, quality, and texture, are all diſpoſed in very 
regular ſtrata or laminz, lying one above ano- 
ther in the ſame ſtratum of coal. We com- 
monly find in one ſeam of coal a ſtratum of 
ſplent and a ſtratum of cherry coal, and ſome- 
times we find ſtrata of ſplent, cherry coal, roch 
coal, parrot, and of run ſplent in the ſame ſeam. 
There is a thick ſtratum of coal among the edge 
ſeams of Gilmerton, Loanhead, &c. in 'Mid-Lo- 
thian, called the Great Seam, which contains coals 
of ſeveral different qualities and varieties, ſuch as 
ſplent coal, roch coal, run ſplent coal, a ſtratum 
of ſine parrot, or cannel coal, of excellent quali- 
ty, and a ſtratum of coarſe parrot of inferior 
quality; and there are in the ſame great ſeam va- 
rieties of the roch coals and of the run ſplents; 
ſo that this individual ſtratum. contains a conſi- 
derable number and variety of coals of different 
appearance, quality, and texture; and this varie. 
ty of coals is found in the great ſeam in all the 
different places where it has been worked, in a 
diſtance of ſeveral miles in length upon the bear- ö 
ing of vi oe 
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Having mentioned many different forts of 
it may be proper to give a fhort hiſtory of the 


ſeveral known ſpecies of coal in a regular ſeries. 


There are at leaſt fix different n ak pit 


| coal, ſuch as, 


1/2, Caking coal, af. a 9 eee or W 


nous quality which melts in the fire, and then 
runs together into one maſs when thoroughly 


heated, and burns to a cinder with a thick fuli- 


ginous ſmoke; but the beſt varieties of it pro- 


duce very little aſhes. 
This ſpecies of coal is 3 of .: a | fins. 


black clear colour, of conſiderable brightneſs 


when newly worked, and remarkably clean and 
pure, though not without exceptions, being in 
ſome places debaſed with "Ms PYFites, and other 


foul admixtures, 


There are ſeveral varieties of this ſpecies of | 


: coal. One of them is called cherry coal, which 


is of a cubical or diced ſtructure, the moſt tender 


and brittle of all coals, which generally breaks 


ſmall in working and carriage, but the ſmalleſt 
coal duſt of it cakes or runs together in the fire 


to a ſtrong and pretty hard cinder when it is tho- 
roughly heated, and even before it is all quite 
ted hot. Some varieties of theſe fat coals exhibit 
no regular form of ſtructure, but are run together 


ir the ſtratum to a general « confuſed maſs, with- 


out 


wy 


out any appearance of laminz or other teil. 
nate figures. Some of theſe are ſoft and eaſily 
worked, and produce moſtly ſmall coals, and 
others of them are more hard, ſtrong, and ſolid, 
and yield great coals in working; but none of 
theſe are quite ſo hard as ſome other ROE of 
coal. 
N ee and othil parts of the north 
of England, are famous for producing abundance 
of this fpecies of coal, great quantities of which 
are ſhipped at Newcaſtle and Sunderland, and it 
op" vo mon known by = name of Newcaſtle 
| foal. | 7 8 
This ſpecies of coal is not quite ſo common in 
Scotland as the north of England. The greateſt 


quantity and beſt quality as yet diſcovered: in 


Scotland, is at Balmule, near Dunfermline, in 
the county of Fife, where the ſeams«or ſtrata of 
coal are of good thickneſs ; and they will, in the 
courſe of time, become of great value, when this 
ſpecies of coal is all worked to a great depth 
in the north of England. There are ſeveral 
ſeams at Balmule of excellent quality, which 
ſtretch longitudinally through a conſiderable 
length of country, eſpecially towards the north- 
eaſt, There 1s alſo pretty good caking coal at 
Pitfirran, and other places in the neighbour- 
hood of Dunfermline ; ; wall in other parts of Scot- 

nnd, | 


2 
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n 1 abundance as in the. * th 


. of England. 


2d, The ſecond Fer 5 mall * notice of i is 
called rough, roch, or rock coal, which is a free 
coal of various degrees of rength and hardneſs, 
commonly of a good black colour, though not ſo | 
ehr and gloſſy as the Newcaſtle coal. | 

| Moſt of the varieties of this ſpecies burn to. Aa 
good cinder, though they do not cake, run toge- 
ther, nor cohere in the fire ; but they frequently 
produce more aſhes than the: Newcaſtle coal, 
though not all of them. Some of the varieties 
of the roch coals are as pure and as free of he- 
terogeneous mixtures as any coal whatſoever; 
and theſe pure roch coals produce very little 
aſhes, and are in fact the beſt of all coals for cu- 
linary uſes, WAS a n. clear, and open 
—_ 

There are many varieties of the roch coals, 
68 of them are finely ſtratified, the ſeam of 
coal appearing to be compoſed of numbers of thin 
and regular ſtrata or beds, lying one above ano- 
ther, and ſtrongly cemented together, and broken 
tranſverſely into. irregular ſquare maſſes of 0 no 
determinate ſize or figure. | 
Some varieties of theſe coals approach to a 


cubical or diced form, which are called cherry 
_ *.coals, * they want the caking quality. 


. 
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i A are generally ſoft, brittle, and eaſily 1 | 
ed, and break ſmall in working and carriage. 
Some of the roch coals are run together into a. 
hard ſtrong maſs, which appears of a flat or ho- 

_ rizontal texture, but without any diſtinct ſtrata 
or laminæ in the coal wall or ſtratum. | 

In ſhort, the form and texture of the varieties 
of the roch coals are ſo numerous, that it would 
be tedious to enumerate them all. Many of theſe 
coals are very hard and ſtrong, producing large 
maſſes or great coals in working, which ſtand 
carriage well. Such of theſe coals as do not 
burn to a good cinder are debaſed by a conſider- 
able proportion of ſome earthy matter, which 
cauſes them to produce a great quantity of aſhes, 
and this great proportion of aſhes prevents or 
ſpoils the cinders. 

Great abundance of this ſpecies of coal is found 
in the counties of Edinburgh, Linlithgow, Fife, 
Stirling, Lanark, and other parts of Scotland, 
and likewiſe in GIS! and ſeveral aher parts 
of Engignd, 


2d, Stone coal, or r ſplent ow 3 is of a 
laminated or ſlaty ſtructure, burning freely with a 
ſtrong. flame and much ſmoke, and producing 


leſs or more aſhes in proportion to the purity of 
debaſed quality of the coal. 


1 ) 


- This fete of coal is remarkably hard and 


ſtrong, and difficult to break acroſs the bed of 
the ſtrata, excepting at the natural tranſverſe 
cutters, but it cleaves or ſplits eaſily into thin 
broad flags like boards, which kindle almoſt as 
readily and burn as freely as fir dales. No foflile 


bodies of conſiderable bulk are more regularly 
ſtratified than ſplent coals. Some varieties of this 
ſpecies are very light and pure, from which 
a natural oil ſometimes oozes out in the fire, 


and theſe burn fiercely with much flame and 
ſmoke, but they produce very little aſhes. Some 


of theſe burn with ſuch a clear ſtrong flame as to 


give a light equal to that of a number of candles; 


and the country people in many places uſe no 


bother light in the winter nights. Other varieties 


of it are more ſtony, hard, and ponderous, which 


produce much aſhes, and ſome of them are ſo 


foul as to leave a white ſlaty maſs in the fire, 
which will not burn down to aſhes. 
One variety of this coal is by Scots colliers 


very properly called run ſplent. This variety is 


of a more clear and gloſſy black colour than moſt 


of this ſpecies, which is of a more duſky black 


than moſt of the other coals. - 
Many of the run ſplents exhibit a mixed tex. 


ture, being partly laminated and partly uniform, 
| be broken pitch, and fome of ou are laminat- 


ed 
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ed n. the whole ſtratum; 1 they all 
appear to be of a mixed quality, and the ſtrata or 
laminæ are fo run and cemented together, that 
they will not ſplit aſunder ſo eaſily nor ſo com- 
pletely as the perfect ſplents. | 

All the run ſplents are certainly of a . ; 
quality, ſome of them being compoſed of about 


half and half of the ſecond and third ſpecies, and 


ſome of them of the ſame proportions of the firſt 
and third; and, as a proof of this mixture, the 
laſt partakes of the caking quality of the firſt ſpe- 
cies in ſo conſiderable a degree as to run toge- 
ther in the fire, and to produce excellent cinders 
in burning, hann the PO: 10 8 ue to 
aſhes. 
All the run ple d are W the beſt 511 | 
in the world for culinary and all domeſtic uſes. 
The ſplent or ſtone coals are very common in 
the Lothians, Fife, Ayrſhire, and all the other 
coal countries of Scotland, and in a ores of 


det: 


1 Cannel 8 or parrot 2 which i is of a2 
good black colour, and of a fine, ſmooth, ſolid, 
uniform texture, conſiderably hard, and breaking 
in any direction. When this ſpecies of coal is 
clean and free of heterogeneous mixtures, it is 

Pretty: light, makes a Su fire, with a ſtrong 
| flame 
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flame and but little ſmoke ; and it burns to a leſs 
or greater quantity of ates. in proportieg i to the ; 
good or bad quality of the coal. 

Some of the beſt varieties of this coal are fo 
fine and ſolid as to be often turned and other- 
wiſe formed into many ſorts of utenſils and trin- 
kets, which bear a good poliſh—but they are 
more beautiful than durable ; however, the coal 
is ſo fine and clean as not in the leaſt to ſtain the 
hands nor the cloaths when made into toys. 

This ſpecies of coal is very common in the 
county of Edinburgh, and i in many other parts of 


Scotland and England. 


5th, Culm, or blind ak which i is of a fins 
clear, gloſſy, black colour, and of a EN metal- 77 
lic appearance. 5 
This is a very ſingular ſpecies of coal, EY 
emits neither ſmoke nor flame in butts) It is 
not very eaſily kindled, but when thoroughly - 
ignited, it burns a long time with a clear, ſtrotig, 
glowing heat, like charcoal, being very durable, 
and without the leaſt ſmoke or flame from the 
| belt varieties of it; but it emits a ſtrong, difa- 
greeable, ſuffocating effluvia when burning. 
This coal is very free and tender, and gene- 

nerally breaks ſmall in Working and carriage; 
but it has nothing of the By * nor does 

| 9 


tao) 


5 it burn to a cake or cinder, nor produce muck 5 


aſhes. 

It is very remarkilbls; that when a quanihy' of 
culm has been all on fire in à grate or furnace, 
and after every particle of it has been burning 
with a clear glowing heat, when the fire is either 
extinguiſhed or allowed to go out of itſelf, what 
little culm remains in the grate or furnace has 
no marks of fire on it, Even the ſurfaces of the 
ſmall bits which remain unconſumed, retain the 
fame gloſly black colour, the ſame texture and 
bright appearance as before, and Partly of ſome 

other e of flaming coals, | | 


| 64h, 1 which is a peter ſpecks of coal, is of 
a fine bright black colour, remarkably clean and 
light, of a ſmooth and ſolid texture, and bearing 
an elegant poliſh; and, therefore, much uſed i in 
making ſnuff- boxes and other trinkets. | | 
Jet has a near reſemblance of the finer varie- * 
ties of cannel coal, excepting that the cannel coal 
has an uniform texture, without any viſible grain, 
and breaks in any direction with equal eaſe; 
whereas jet has the apparent grain and tructure | 
of wood; not readily breaking acroſs, but it 
cleaves eaſily lengthways like the ſplent coals. 
Jet is found in England, and in other parts of 
the world, in detached ſeparate maſſes of various 
ſiaes lodged in other ſtrata, and likeways 1 in clay 
OL Þ "Tx _ pits 
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| pits and in pſx looſe: matter, tying above the 
ſuperficies of the ſolid ſtrata; but as T do not 
know of any regular ſtrata of jet being as Jet 
diſcovered any where, it cannot properly be in- 
cluded in a natural hiſtory of the ſtrata of coal. 
However, the natural hiſtory of jet leads me to 
imagine that there are ſtrata of it within the 
ſolid ſuperficies of the globe, although they are 
not yet diſcovered. Samples of all the other 
ſpecies of coal are alſo found in detached maſſes 
of various ſizes, lodged in the ſtrata of free-ſtone 
and others, within the bounds of the coal fields 
or coal countries, and likeways in the beds and 
banks of clay, ſand, and gravel; ſometimes in 
ſuch conſiderable quantity as to deceive many, 
who are led to imagine, from the abundance of 
this looſe coal which they ſee, that they have diſ- 
covered the crop or ſurface of a ſtratum of coal; 
whereas it is only a gteat quantity of detached 
maſſes and particles of coal blended in ſuch clay, 
ſand, and gravel as lies above the ſuperficies of 
the ſolid ſtrata. But it is a certain fact that 
theſe ſamples of coal which are ſo found in de- 
tached maſſes and particles lodged in the ſtrata, 
and in the banks of clay, ſand, and gravel in coal 
countries, are exactly of the ſame ſpecies, tex- 
ture, and quality as the ſtrata of coal which are 
found in the ſame neighbourhood as this looſe 
coal; and, moreover, * looſe ſcattered coal. 
| is 


* | 
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Þ only fl in the nelgtboutbogtt af and; or 
never far from the coal fields; which fact I have 
thoroughly inveſtigated and p above. 
From this known truth in the natural hiſtory 
of coal, which many have, and every body may 
obſerve, I am led to imagine that there may be 
regular ſtrata of jet as well as of the other foſſile 
coals ; Samples of all which are found in like 
| fituations and circumſtances as the jet, and no 
doubt they have the ſame origin, which I have 


ſhewn above to be the ſuperficies of the regular 
| ſtrata of coal. TOO, 


25 This account of the ſeveral ſpecies of foſſile 
coal which have been diſcovered hitherto, makes 
it evident, I might ſay to a demonſtration, that 
coal is compoſed of vegetable ſubſtances, and 
that the antediluvian woods is the real origin of 
| It F 

The form, grainy ad texture a timber we 
Dock ſo repeatedly ſeen and obſerved by natu- 
raliſts, and by other men of judgment and ſkill, 
in ſuch great quantities, and in ſo many places, 
| 75 the poſition cannot be denied without re- 
jecting the evidence of the e 15 na- 

tire, 

That wood is . e the” waht is fo W 15 
ine a truth, that we can almoſt trace and 


point out the en 1 8 of wood which 


15 e OY 


"3 nee part 
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ſpecies of 4 3 ſucks as, . 


i | _ inſtance, we may ſuppoſe, that the long-grained 


reſinous pines and fir timber are the principal in- 
gredients in the compoſition of our fine flaming 
ſplent coal, which, like the fir timber, will readi- 
ly cleave from end to end, and will kindle al- 
moſt as eaſily and burn as freely as the reſinous 
fir timber itſelf. The like comparative charac- 
ters and ſimilitude might be found and pointed 
out between other kinds of wood and the other 
ſpecies of coal, which would be found to corre- 
ſpond with remarkable exactneſo, after allowing 
for the various mixtures of ſeveral ſorts of wood 
in one ſtratum of coal, and for the great alteration 
the wood muſt ſuffer by being ſo long agitated in 
the waters of the deluge; and the great effects 
which compoſition and mineralization muſt ne- 
ceſlarily have upon the e onal and r 


85 ties of the ſeveral ſpecies of coal. 


Some of our coals indeed are remarkably clean 
and pure for ſueh bulky foſſiles placed among 
numerous ſtrata of heterogeneous ſubſtances.— 

Theſe diſcover very little of foreign matter in the 
compoſition of the ſtratum; but, on the other 
hand, many of them are blended and minerali- 
zed with various proportions of ſtone, clay, py- 
rites, and other heterogeneous matter, which de- 
baſes and ſpoils the coals to ſuch a degree that 
many ſeams are of an inferior quality, and ſome 
Fx of 
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| of. 15 are rendered 3 uſeleſs. But as 
this enquiry and inveſtigation muſt be conjectu- 
ral, and would be merely curious, as it could 
convey no uſeful een 1 with WO no 
flarther in it. 

Coal tar, which 105 of lan hes RE in 
ſuch great quantity from this valuable foſſile, is 
another proof that wood is the origin of coal. 
The coal tar is ſo nearly of the ſame nature and 

quality as the foreign vegetable tar, that there 
ſeems to be na other difference between them 
than what muſt neceſſarily be communicated or 
acquired by the compounded mineralized ſtate 
of the foſſile coal : But I could wiſh that this 
proof of the vegetable origin of coal had never 
been produced. The difcovery of coal tar will 
be of infinite detriment- to iy —_ in the 
_ courſe of tim. 

The avidity for 0 pi will prodig 
many to conſume the coal in making tar, which 
our cities, our populous countries, and our ma- 
nufactories will ſoon want. Where iron works 
are carried on near the tar kilns, I would approve 

of making coal tar, becauſe, in that caſe, the 
cakes produced by the kilns are uſed in a valu- 
able manufacture, which is a national benefit; 
but where the. tar and iron works are not con- 

| joined, at leaſt in the neighbourhood, the coal 
tar is a a manufacture. 


a | 
Let : 
; 
— 
- 


a 0 Wh n nquiries about the 
| Mere and ochre. If all our coals were found 
in the concàvitles of mineral veins, and not in 
regular ſtrata, "there. would be ſome more .reaſo ) 
to ſuppoſe that coal Was produced by the conti- 
nual flowing of the petroleum or of foſſile oil; 
but where it really is found in regular Rata, 
there is not the leaſt foundation for ſuch a ſup- 
poſition. It is not eyen poſſible f in the nature of 
things. 'T have ſeen coal i in the cavities of mine- 
ral veins at Caltle Leod, in the hi ighlands of 
Scotland. This extraordinary coal is lodged in 
common rake” veins, or perpendicular mineral 
fiſſures in the mountain rocks, far from any 
ſtrata of coal, or of the coal "metals. The veins 
at Caſtle Leod open into bellies or concavities,of 
different lengths and capacity, and cloſe again, 
or check, by the ſides of the veins coming to- 
gether ; and they have every character and de- 
' ſcription common to good rake veins, and the 
coal is lodged in the cavities of them, exactly in 
the ſame manner as lead, copper, &c. are found 
in ſuch veins in other places. 1 got ſome coal 
dug out of one of theſe veins, which I burnt in 
the houſe: The coal was very ſoft and tender, 
being very near the ſurface ; but it was perfectly 
clean and bright—about one foot thick where I 
opened the ground, but it grew thinner towards 
the ends of the belly or concavity of the vein, 


b 
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and it frog. dwindled gag. — nothing, a on” 
twitched out entirely; 1 and 1 6 by it open again 
in ſeveral places i in, the bearing of of. the vein. This 
0 Was exceedingly fat, ſo as to run together 
ſtrongly in the fire like the beſt of the. Newcaſ- 
tle coal. 1 look upon this phenomenon i in the 
natural hiſtory of the mineral kingdom as a 
great curioſity. 1call it a phenomenon, becauſe 
it is an extraordina V appearance quite out of 
common experience. I did not know any thing 
about coal in ſuch a ſituation. and circumſtances 
until I ſaw this. I had never heard nor ima- 
gined any ſuch thing until this offered itſelf to 
my conſideration. I was at all due pains to in- 
veſtigate this phenomenon thoroughly, ſo..as,not 
to leave out any circumſtance which ſhould: be 
| conſidered, and ſo as not to, be. miſtaken. in, ANY 
"" There are ſeveral mien veins at | Caſtle Leod 
running parallel to one another upon the north- 
_ eaſt fide of a pretty high and rocky mountain; 
and there are ſome leſſer ſtrings tho out 
from the principal Veen. 
There is coal found in three or y of: theſe 
veins, part of which had been wrought out of 
ſeveral bellies of thoſe veins, as far as they could 
go down for water, before I was there; and as I 
had no apparatus for drawing the water out of 
the old Wn, I was | obbged, to open new ground 


arbor 
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farther forward upon the bearing of one of the 
veins, out of which coal had been wrought. 
When. I opened the ground the coal was only 
about one foot thick, and it only continued for 
a few yards in length at that thickneſs, before 
it began to dwindle away by degrees, and it was 
ſoon ſqueezed out entirely at both ends of this 
little belly; however, I ſaw evidently, that ſome 
of the bellies or concavities of the veins, out of 
which they had formerly dug ſome coal, were 
wider than the one which I opened. Some of 
them were up to three or four feet wide between 

the ſides of the veins; and the concavities, out of 
which they had dug coal, were alſo ſomewhat longer 

than the one I opened. But they had choſen 
the beſt places for their trials, which was not 
difficult, as the coal was to be ſeen in the veins 


at the ſurface of the ground. 1 ſaw coal i in ſeve- 


ra! places in the checks or twitches of thoſe yeins 
between the open bellies, not above one inch i 1 

thickneſs. | 
The circumſtance of theſe cenl'y veins opening 
into bellies, or concavities, between the ſides, and 
twitching again by the two ſides coming cloſe to- 
gether, is common to all mineral veins of this 
deſcription, though the concavities of the veins | 
at Caſtle Leod are remarkably ſhort; and the 
twitches, or cloſe parts, are alſo ſhort, theſe be- 
ing a ſpecies of piped rake veins ; the character 
8 | Od. and 
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and deſcription of which is, that they open and 
cloſe again at ſhort diſtances in the line of bear- 
ing, and the pipes or concavities put down in 
the dip of the vein parallel to one another. | 
The coal at Caſtle Leod will not pay for work- 
ing, unleſs it was for ſome very particular pur- 
poſe, and that other coal could not be had with- 
out an extravagant price; but it would be a 
noble experiment to put down to a great depth 
in one of theſe pipes or bellies of coal, in hopes 
of finding ſome mineral ore. There is at leaſt a 
probability that the coal may be cut out below, 
and ſome one of the precious or et ann 
come in inſtead of it. 1 FHR | | 
A change of the produce of e veins at 
different depths is not out of nature and experi- 
ence. One of the richeſt mines of Saxony was 
at firſt next the ſurface an iron mine. At ſome 
conſiderable depth the iron was cut out below by 
copper. It was wrought a long time as a copper 
mine, but at a ſtill greater depth'the copper was 
cut out below by cobalt; and when they had 
wrought ſome time longer and deeper down, the 
cobalt was laſt of all cut out below by ſilver ore, 
and they have for a long time been working it as 
a rich ſilver mine. They have found a change 
of metallic ores in Germany, beſides that in Sax- 
ony. I do not pretend to infer from thoſe in- 
ſtances of the German mines, that there is any 
I. K« certainty; 
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certainty ; but there is a probability that ſome 
valuable metallic ore would cut out the coal at a 
good depth in the Caſtle Leod veins, 
I have ſeen a very ſmall quantity of coal in 
ſome other parts of the Highlands, in ſmall fiſ- 
ſures of the rocks, ſince I ſaw the above; but none 
to be compared for "Oy to that at Caſtle 


- Leod. 


1 ſaw none above f two or . inches thick in 
any other place, nor of any continuity to ſignify. 
There is coal in the Iſle of Mull of a pretty 


good thickneſs. I have been told that it is 
above three feet thick ; and from the imperfect 


deſcriptions which I could obtain, I ſuſpect it to 


be a vein of coal; but this I cannot poſitively 


aſſert, as I never was there, nor did I ever meet 
with a perſon that had been there who had ſcience 
enough to diſtinguiſh between a ſtratum of coal 


and a vein of coal, or that could Gigi a 


ſtratum from a vein of any fort. _ 

I was a good deal ſurprized when I firſt iow 
the coal veins at Caſtle Leod ; however, upon 
weighing the matter, and examining all circum- 
ſtances, I was afterwards able to comprehend 


this phenomenon. I have in another place made 
it evident, that water was the agent in the for- 


mation of rhe ſtrata ; that all the phenomena 


which we behold upon and within the ſuperficies 
of our globe were Wen ang by water, and it was 


water 
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water that brought and poured the ingrdiMlen 
of all the mineral ores into the cavities of the 
veins, while thoſe ingredients were in a fluid 
ſtate, and conſequently it was water that carried 
and poured the fluid ſubſtance of the We into 
the veins at Caſtle Leod. 

1 have in its proper place fully W 
and explained theſe ſubjects in a clear and fatis- 
factory manner, where I have demonſtrated that 
it was water alſo that ſpread out the fluid ſub- 
ſtance of the coal where it is found in regular 
ſtrata: But I will not meddle with thoſe diſqui- 
ſitions here, which I have fully diſcuſſed elſewhere. 
J think that I have now made it abundantly 
evident that coal is not produced by the flux of 
petroleum, nor by any fictitious cauſe; but that 
the ſtrata of coal were formed by water at the 
ſame period of time, and in the ſame manner, as 
all other ſtrata were formed; and that the origin 
and ſource of the coal was the antediluvian tim- 
ber; and, therefore, it is neceſſary to give up 
that point. But it may be ſaid, that I cannot 
poſſibly deny, with any ſhadow of truth, that 
coal produces ochre, as we have, it may be ſaid, 
the evidence of our ſenſes for the truth of the 
poſition; it being very common to ſee coals quite 
red and covered all over with ochre; and upon 
breaking the maſſes of coal, it is found lodged in 
all the interſtices, ſo as to make it internally red 
> 2s 
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as well : as upon the outlide ; and it is pretty well 
known that coal lying 7 without any water 
about it, for a conſiderable time before it is 
wrought, i is the cauſe of this ochry colour, and, 
therefore, it may appear to many that coal 
produces ochre, when it is found ſo plentifully 
lodged through the whole maſs. But, however 
evident it may ſeem to many, I cannot grant the 
poſition, and therefore it is incumbent on me to 
_ refute it. Water is the common vehicle of all 
 foſlile particles below ground. / 
have aſſerted above that the foſſile oil is very 
widely diffuſed, and I now aſſert that the ſources 
of ferruginous particles or ochre, which are 
known to be iron pyrites, are perhaps as Oy 
diffuſed through all foſſile bodies. 

Tron is found in leſs or greater quantities al- 
moſt every where upon the face of the earth and 
under its ſurface ; and it is commonly very plen- 

tiful, both in balls and ſtrata, in the neighbour- 
| hood of coal, and it is very well known that the 
pyrites are very near, if not altogether as com- 
mon. Both are frequently found the imme- 
diate roof of coal, and pyrites eſpecially is ſome- 
times found in various quantities, and commonly 
in flattiſh glebes, mixed in the ſtratum of coal 
itſelf. | . 
Nov, as theſe ferruginous boos ; are found 
imbedded in the ſeam of coal, and vary frequent- 


ly 
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ly in the roof and pavement of i it, no doubt cor- 
roding waters find it there, and lodge the minute 
particles of it in the interſtices of the coal ſeam, 
where it appears in an ochreous ruſt when the 
coal has been laid dry for ſome time. 
That water percolates the pores and fiſſures of 

the ſtrata, and carries various particles along in 
its ſubterraneous motion, I explained elſewhere. . 
While this ſubterraneous water is excluded from 
the effects of the external air, it continues to 
carry about the various foſſile particles which are 
mixed in it ; but when it iſſues into the external | 
air, or any how approaches it, the quantity of wa- 
ter immediately diminiſhes by evaporation ; and, 
of conſequence, the foſſile particles are deſerted 
and lodged where the water left them. When 
a ſeam of coal is levelled with an adit, the water 
is carried off the coal by that drain. The air 
gets admittance into the works in great quantity 
through the pits and mines, and then a conſider- 
able portion of air penetrates the natural joints or 
cutters of the coal when it is laid dry, which 
evaporates the water that was in all the joints or 
interſtices of the ſeam when it was firſt drained, 
and the ochreous particles that were combined or 
mixed with the water are left behind in ſuch 
quantity as to colour the coal of a browniſh yel- 
low red. 


When 
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When water könig el ruginous particles 
iſſues out of an artificial adit, or at any natural 
vent, to the ſurface of the ground, part of the 
water is immediately diſſolved upon its coming 
in contact with the external air, and carried up 

in ſteam or vapour, and then the remaining part 

of the water is not ſufficiently abundant to carry 
along all the particles which were at firſt brought 
out in it; and, of conſequence, ſome is lodged 
ſediment, and ſome of it adheres to whatever it 
comes in contact with, and it continually accu- 

mulates, until it becomes a conſiderable body of 
ochre. The ſame happens in a leſſer degree in 
the interſtices of the ſeam of coal, and of ſeveral 
other foſſile bodies beſides coal. I have frequent- 
ly ſeen free-ſtone and other ſtrata as red with 
ochre as ever I ſaw coal, and from the very ſame 
cauſe, viz. the ferruginous particles, firſt carried, 
then lodged, and eee e 8 the 
mr 

The water which 1 the FISHY: and pe- 
netrates all their pores and cranies, is plentifully 
impregnated with iron in a fluid form, or with 
ochreous particles; but when thoſe ſtrata are 
rained by an adit or otherwiſe; the greateſt part 
of the water runs off, and the reinaining part is 
evaporated by the admitted air, and the ochreous 
rg are left behind, _ deſerted by the 
| water 
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Oh which ſuſtained them, and they colour, all : . 
the ſtrata and every foſſile body they adhere to. 


Take a maſs of cannel or of ſplent coal, which is 
red with ochre, and break it where there is no 
natural joint or crack, and the heart or ſolid part 
of the maſs will be found as black as any other 


| coal, and perfectly free from the leaſt tinge of 
ochre, though the outſide and all the joints and 
interſtices ſhould be quite red with it. 
I have perhaps ſaid too much about theſe 


vague and falſe ſymptonis of coal. My apology 
for ſo doing is this: IJ know that many are in 
danger of being deceived, and that many have 
been deceived by them. There is much money 
laid out imprudently in ſearching for coal upon 
the ſole footing of one or other of theſe ſymp- 
toms. 1 lately faw and nen a remarka- 
ble inſtance of each kind. | on 
In one of theſe places a annex of long mines 
had been driven into the ſides of the hills and 
glens, and deep pits had been ſunk in different 
places at great expence, upon the faith of the pe- 
troleum, becauſe a little of it (a thin film or pel- 
licle) was ſeen to iſſue out from ſome beds of 
ſchiſtus of the mountain rock, and becauſe ſome 
of thoſe ſhivers would flame a little in the fire. 


This place is ſituated in the mountains, at * ö 
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is not at all uncommon for the ſchiſtus; or fuck 
platy and ſhivery rocks to be inflammable, from 
their being impregnated with the foſſile oil.— 
There is not in this place the leaſt ſymptom in 
nature of coal, nor of any ſtrata or ſpecies of rock 
that is found to accompany coal. 5 
In the other inſtance which I hinted at, they 
had ſeen a little ochre, and therefore they cer- 
- tainly muſt have coal, for coal, ſaid they, pro- 
| duces ochre, and upon this aſſurance of ſucceſs 
they fell to work by ſinking and- boring to a 
conſiderable depth, and at great expence. 1 
viewed this. place before they gave over working, 
and ſaw nothing round about them but grey in- 
durated ſtrata of the whiny mountain rock,—no- 
thing that had the leaſt affinity or reſemblance to 
any of the concomitants of coal. Upon exa- 
mining the rabbiſh thrown out of their ſhaft, I 
found that about one third of it was iron ore, 
mixt with a conſiderable quantity of iron ſpar, 
which appeared to me likewiſe to contain iron. 
The myſtery of their deception is thus explained: 
The iron ore produced the ochre which they ſaw 
upon the ſurface, and the ochre led them to fink 
their ſhaft upon a vein of iron ore. 
Nov theſe two recent inſtances are in point, 
and they are both eminent inſtances of being de- 
ceeived by ſuch pretended vague appearances. ' 


„„ e „ 
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1 TIM honeſtly .and faithfully la to 
diſtinguiſh and point out the true and real ap- 
pearances of coal, and to oyerlook or reje& ſuch 
as are falſe or uncertain ; and this I have done. 
from the beſt of motives, viz. to enable ſuch as 
may be concerned to chuſe the one and to re- 


ject the other; ; and, therefore, if I have in any 
place been a little tedious or prolix, I hope to. 


ſtand pars 3s my Intention 1s ow 
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of the. Naturut Hiſtory of M. 
EE Veins, and other. beds. 


and repoſt tories of the preci- 


ous and unn Metals. 1 


TN this part we ſhall treat, firſt, of mineral 
veins, and of ſome of the other ſituations and 


1 circumſtances of the mineral ores ; Second, of 


the moſt promiſing and certain appearances and 
indications of valuable mines; and, third, I will 
point out ſome few local examples of new min- 
ing fields, which deſerve to be explore. 

There are at leaſt four diſtin ſpecies of mi. 
neral veins, viz. 

, The rake vein, or rere mineral 
fiſſure. OY 

2d, The pipe vein. | 


1 
F2 85 


£0 add a Fu 
#9, Which [ will al the accumulated vein, 8 5 


e BOT Or dilated vein; and 1 will venture | 
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4 beſicies theſe four; which- may be cal 


led capital veins, there are a great number and 
variety of inferior, ſtrings and branches accom- 


panying the principal yeins, and leading to and 


| from them in all directions. 


1 will attempt to deſcribe the cvineipal veins 
10 the order they are mentioned above, and ſome 


of the many branches which : are four to accom- 


e bn e 


mn, The 'raks 4 vein, "lied by naturaliſts the 
perpendicular mineral fiſſure, is the moſt com- 
mon and belt known among practical miners, 


The rake vein in mining is the ſame ſpecies of 


perpendicular fiſſure as was deſcribed by the 
name of flip 1 in the coal metals. They have both 
the ſame origin and natural cauſe, which will be 
explained in the third part of this work. They are 
both of them a longitudinal gaſh, rent, or open- 
ing in the rock and itrata, commonly running in 
ſtraight lines. Thrs gaſh or fiſſure cuts all the 
ſtrata and rock quite through from the ſurface, 

as far down towards the center as that yein dips, 
hich is generally out of our reach, and as far 


forward in the line of bearing as that vein 


reaches. I ſay the rake vein is a longitudinal 
gaſh or fiſſure commonly in a ſtraight line, which 
begins at the ſuperficies of the ſtrata, and cuts 
the rock and ſtrata ſynders generally farther 
OVA 


nm and Sometimes this 
ſtands nearly: perpendicular, but it e 
hangs with leſs or more flope, which ſlope is cals 
led by miners hading, or the. hade of the vein, 
I ſaid that the rock is cut aſunder by this fifſure, 
and the rock upon both ſides of the gaſh is cal- 
led the ſides of the vein, and theſe ſides are cal- 
led by miners the hanging ſide and the ledger 
fide, and briefly the hanger and ledger, Some 
miners call them the hanging ſide and the hading 
ſide, and the longitudinal line which the fiſſure _ 
points to, is called the bearing of the vein, Oe, 
Of theſe perpendicular fiſſures or rake veins, 


there are two ſpecies. The origin of one of theſe, 


as I hinted before, is a crack or rent and a flip of 
the ſtrata, and the other is a gaſh or chaſm in the 
rock without a flip; the ſides of the gaſh are fe- 
parated and opened aſunder; but the edges of the 
ſtrata upon both ſides of the fracture, continue 
oppoſite to one another, ſo that there is no flip. 
This diſtinction or different ſpecies of vein is not 
commonly known among miners or mine-maſters, 
as they are not accuſtomed to examine all the 
phenomena of the ſtrata, It is in the collieries 
that all theſe things are carefully examined and 
inveſtigated. The miner is careful to inveſtigate 
every. circumſtance relating to. his vein, but is 
very little concerned about the regularity or ir- 
een, of the ſtrata; pn the contrary, the 

; | collier 


collier is chiefly concerned with the ſtrata, 
and he is only obliged to inveſtigate the veins 
when they occur to him as flips or gaſhes, in or- 
der to know how to get the better of them. 
.. 1 will point out ſome diſtinguiſhing marks or 
characters of each, to enable the miner to know 
the one from the other when he is working them. 
The ſlip veins are ſeldom wider above than below, 
but are generally narrower, that is, the ſides of 
the fiſſures are cloſer together above at the ſuper- 
_ ficies of the ſtrata than farther down. The ſlip 
veins are very ſubject to chetks or twitches, ſo 
called by miners, when the two ſides, or hanger 
and ledger, come cloſe together, and no cavity 
or open ſpace is left between them, ſo that there 
is no room for any material pap of ore to hag 
longed + in a twitch. = 
There are many: of theſe checks in all this 55 
cies of rake veins, which continue for ſeveral feet 
or for ſeveral fathoms, and the cavities or open- 
ings between the ſeveral twitches are wider or 
narrower, longer or ſhorter, at all poſſible uncer- 
tainty. The ſides of many of the veins are very 
eloſe together above at the ſuperficies of the 
ſtrata, which, nevertheleſs, open to conſiderable 
but very different degrees of wideneſs below, and 
theſe openings are called the bellies or cavities of 
the vein; and again, many of them are found 
222951 ad . and carry a good rib of oh 
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for a congitaratite length upon the bearing of 
the vein, and others may carry ſome ore and 
good enough mineral ſoil in ſmall quantity, and 


yet never open at all to de any good, ſo far as 


we try them. The gaſſi veins, on the contrary, 
are always wide above, and grow narrower, or 


the ſides come cloſer together as we work down 


in them at ſome uncertain depths, and they often 
cloſe or check out below altogether. The gaſh _ 


vein is not ſo ſubje& to twitches in the line of 


bearing as the flips, but it is frequently croſſed 
and interſected by whin dykes or bars of hard 

ſtone, which generally ſhoves it a little to one 
ſide, off the true line of bearing; and I believe 
it may be aſſerted of them, that they always 
carry moſt ore above pretty near the ſurface; 
whereas, on the contrary, the rake or ſlip veins 
are generally wideſt betwixt the ſides, and carry 
moſt ore bejase' at a Tartar 2258 n ws 
ſurface. 


Thank is a a 3 vein, of the ſpe. 


cies I call a gaſb, at Strontian in the Highlands of 


Scotland. All the rocks in the mining field at 
Strontian are a grey- granite, which is 3 | 
moor-/tone by the Corniſh miners.” + | | 
Several veins at Strontian were 8 firſt 
by the York Building Company, and a conſider- 
able quantity of lead ore was raiſed by hem. 


The cn vein at Selina is perhaps the 
| ſtrongeſt mineral vein as yet worked in any part 
of Britain, in which the York Building Company 
found a large body of exceeding good ore at 
firſt, putting up quite to the day, which they 
worked out open-caſt, that is, their works were 
cut up quite open to the day, like a large longi- 
tudinal trench or gulph, the vein being exceed- 

ing wide, and they did not mine it under cover 
at all. This open-caſt has been worked to a 
great length upon the bearing, and the old works 
now exhibit a horrid and frightful gulph of great 
length, and ſeveral fathoms wide. 
This large vein or chaſm in the rock 0 VI - 
Sine when the whole maſs was humid, be- 
fore the rock was thoroughly indurated ; I fay 
rock, becauſe there is not here the leaſt appear- 
ance of regular ſtrata, nor of any ſtratification at 
all; the whole mountain being one prodigious 
maſs of grey granite, in which there has been at 
Firſt a great many cracks or gaſhes beſides this 
vein, as may be ſeen by the other mineral veins 
and the great number of whin dykes ſeen in this 
mining field; which dykes croſs, interſect, and 
diſturb the mineral veins in many places, and 
are frequently ſeen upon the ſurface; theſe exten- 

ſtve rocks being moſtly all bare, and waſhed 
clean by the heavy rains ſo frequent in that coun- 


Tradition 


pany had a rich val of ſolid lead ore here, at fiſt 
of four or five feet wide, quite up at the ſurface ' 
of the ground, beſides ſeveral feet wide of ore, 
mixed with ſpar and vein-ſtone ; and the appear= 
ance of the old man, that is, of the old works, 
ſeems to confirm the truth of the tradition, the 
old works being exceeding wide at the ſurface, 
and for many fathoms down; and I can ſee no 
reaſon for working ſo wide, had they not found 
the ore as wide, the ſtony parts of the vein where 
the ore is not ſo good being ſufficiently ſtrong 
and firm; and, moreover, we do not ſee any 
great quantities of waſte -or rubbiſh, but ſuch as 
the waſhing and dreſſing of the ore has produced, 
which is a clear proof that they had ſome ore, 
ſolid or mixed, in all the wideneſs of the old 
works, which points it out to ee been A 3 
rich vein at firſt, | 
The lead ore of Strontian is of che Peter 
called 'potters ore. It is a fine rich ore of the 
kind, very free from any heterogeneous matter of 
a pernicious quality, but it is at preſent. very 
much mixed with a fine white and pure ſpar or 
| fluor, which eaſily ſeparates from the ore in the 
ordinary methods of waſhing, and what remains 
in the cleaned or dreſſed ore is found to ſerve as 
a flux, and rather furthers than retards the finelt- 35 
ing of the ore. 5 
"VOL. I. M m | When 
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When I was at Strontian a few years ago, 


: they had ſome ove in ſeveral veins, part of which 


they worked. occaſionally, now and then, and 
they had generally about three or four feet of 
pretty good ore in the ſoles of the works in the 


principal vein, flowered and mixed with a pure 


and friable ſpar or fluor. 3 
Another famous vein of this . was n | 

ed at Llangunog in Wales, in the Duke of 

Powis's time, whoſe property it was. Llangu- 


nog was perhaps the richeſt vein of lead ore, for 


the time it laſted, of any yet diſcovered in this 
idand. They had there a ſolid rib for a conſider- 


able time, five yards wide, of clean ore in the 


middle of the vein, which was poured out of the 


| kebbles at the ſhaft head into the waggons, and 


carried directly to the ſmelting houſe, without 
being touched by the waſhers and dreſſers of 
ore, beſides ſeveral feet upon the ſides of the 


vein, which was mixed with ſpar and other 


ſtoney matter, and went e. the Hands RE 
the waſhers. _ 
This rich and e vein was at once cut — 


below: by a bed of black ſchiſtus or ſhiver, and 


that ſo entirely, that there was not the leaſt fiſ- 
ſure or veſtige of the vein remaining, nor ever. 
could be found afterwards, though diligent ſearch 


was made by the moſt ſkilful miners for tif 


years, and at ſeveral times. : 
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„ee 1 reckon it material for the intelligent 
| a er to know the diſtinguiſhable diffe- 


| rence between the gaſh and the flip vein, to en- 
able him to manage properly in the caſe of ſuch 


accidents. When the flip vein is in a twitch, 


whether it be horizontal or perpendicular, the 
vein will open again when they fink down or 
drive forward through that twitch ; but it never 
opened, nor no trace of the vein 40810 ever be 
found at Llangunog, though diligently ſought at 
a very great expence; and no wonder they did 
not find it, when in fact it was not to be found. 
The crack or gaſh which broke aſunder the har» 
der rock above, did not enter into the bed of 
ſniver below, and, of conſequence, there was no 
vein or fiſſure in the ſchiſtus in that place. The 
cauſe and natural hiſtory of the ſlips and of the 
gaſhes in the ſtrata and rock, will be fal ex. 
1 in the third part of this book. _ | 
I have ſelected Strontian and Tage as 
eminent inſtances of the diſtinction I made above 
between the gaſh and the flip veins. I have ſeen 
a great many more, but I think thoſe two ſuf- 
ficient to explain my ee a as a dünn to 
the intelligent mine. 1 
From what has been ſaid mY the ith it ap⸗ 
pears, that this ſpecies of mineral vein is eaſily 


deſcribed, it being an open fiſſure in the rock, 


n, running'i in a ſtraight line, often nearly 


Fan 


0 


. as that at Strontian, and always 
wider above than below, at a conſiderable depth, 
if we go deep enough to know it. 

The other ſpecies of rake vein, which L call 
the lip, is not ſo eaſily deſcribed, / there being a 
very great variety of veins of that ſpecies, and 
all of them ſubject to great diverſity of accidents. 
J will point out and endeavour to deſcribe ſome 
of the great variety of the rake veins, or perpen- 
dicular mineral fiſſures, which I call flips, and I 
will begin firſt with the moſt regular, and think 


I may lay the moſt. proficable. of all mineral _ 


| veins. 
- The vein which I 2 the moſt Fu , 18 one 
that runs in a ſtraight line to a conſiderable diſ- 
tance upon the bearing, ſets downwards near 
the perpendicular, at leaſt it ſets down to a conſis 
derable depth, with an equal hade or ſlope, has 
room enough between the ſides, which we will 
ſuppoſe ſhould be at leaſt between three and four 

feet, or good drift room, and à good regular 
vein continues ſo open betwixt the hanger and 
ledger for a great way forward as we advance 
upon the line of bearing in it, and for a great 
depth as we fink or work down in it; or, in 
other words, the regular yein is equally wide be- 
twixt ſides to a conſiderable diſtance forward 
upon the bearing, and downwards. Some of 
theſe * veins are quick and others dead, as 


TT 
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they are called Rug A quits F or a 
| bearing vein, is one that carries ore, and a dead 
vein is one that only carries ſome ſort, or ſorts, 
of mineral ſoil, but no ore. Some of theſe regu- 

lar rake veins bear a ſolid rib of ore, of one, 

two, or three feet wide, for a conſiderable ſtretch 
forwards and downwards, and ſome of them bear 


two, three, or more thin ribs of ore, of various 
dimenſions, from half an inch to five or fix 


inches thick, with ſpar or other mineral matter 
interpoſed between them. 3 | | 
It is a pleaſant and chearful Acht to + ſob a 
great number of miners, one before another, in a 
| ſtraight line, working upon ſtopes, or ſteps, on a 
rib of ſolid ore, of two or three feet thick. I 
have ſeen ſeveral regular veins, or ribs, of ſolid 
lead ore in Wales, between three and four feet 
thick, and which continued at On the fame 
thickneſs for a conſiderable time. 
One of the moſt regular and moſt durable of 
theſe was a rib of ſteel-grained lead ore at Da- 
renfawr in Cardiganſhire. 1 ſaw at Darenfawr 
between twenty and thirty miners in a row, one 
before another, ſtoping upon the low ſoles, about 


fifty fathoms down below the ſurface, beſides as 


many, or more, who were ſumping, driving, and 
roofing in other parts of the work upon the 
ſame vein, and a great many more were at the 
| fame time working upon a ſtring which ſtruck 

. . +: of 


2. 


off with an acute angle rom the principal 
and, as the ſoles of the firing were e nearly. 1Þc 
a. level with the ſoles of the vein, I could ſee 
the miners who were ſtoping out the ore in the 
ſtring, by turaing an acute-angled corner where 
the ſtring came into the vein. This ſine rib of 
ore was generally about three feet wide, both in 
the vein and ſtring, though in ſome places it was 
At above two en and in others near Jour” * N 

wide. * 
Steel-grained hay ore is py rick 3 in fil. 
ver, and this at Darenfawr was remarkably ſo, 
the produce in ſilver being very great. 
\ There are in many parts of Britain, &c. a 
great many regular veins which carry no ore at 
all where they are tried, and others of them car- 
ry a {mall rib, or ribs, but ſo infignificant as not 
to be worth working, though the ore gave five 
times the price; and again, others produce ſmall 
detached bits here and there: n we e! in 
them not worth working. 

It is a very common thing to ſee dead veins, 
that i is, ſuch as bear no ore at all, continue very 

_ promiſing and regular for a great way, both in 
driving and ſinking in them. I have ſeen more 
than fifty fathoms driven in ſome of theſe regu- 
lar veins under great cover, that is, under per- 
haps twenty or more fathoms down from the 
RE»: where the Pe veins were promiſing, 

and 


- F yet no ore was found, or none os fri, only ſo 
A much perhaps as to ſhew the miners what ſort of 

ore they were to expect, and to tempt them to 
go on, when, nevertheleſs, they would continue 

perfectly regular, and the ſides about four or fire 
feet aſunder all the way. I will ſpeak hereafter 

of the mineral ſoils, hard and ſoft, which fill up 
the ſpace between the ſides of the dead veins. 

There are again many regular veins which are 
not ſo wide and roomy between the ſides en 

I have deſcribed above. 

I I have in the courſe of my eee ſeen 
great numbers of perfectly regular veins, not 

two feet wide, which, nevertheleſs, would con- 
tinue fair and regular for a conſiderable length, 
which I could eaſily ſee when they were waſhed 
along the vein by a rivulet, and 1 ge rocks 
were otherwiſe made bare. 

Some of theſe regular thin or cd veins con- 
tain ore at the ſuperficies of the ſtrata, and others 
contain none at the ſurface. What they may 
carry farther down cannot be known without 

proper trials, and it is but ſeldom that proper 
trials are made in them, even although they carry 
ſome ore at the ſurface where they are diſcover- 
ed, the confined appearance they make being a 
great diſcouragement to the trying of them. T 
know 1 well that there is a kind of general 1 
5 melt, © © | 
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a bock among mailful 1 miners and others, 
to the trying of theſe ſtraight veins, even when 
they carry ſome ore at the ſurface; and IT have 
ſeen a great number of ſuperficial trials in ſuch 
as carried ſome ore, but do not remember ever 
| ſeeing a thorough trial made in any one of them. | 
A little hole, five or fix' feet down, or a longi- 
tudinal flit, along the vein, perhaps not ſo deep, 
generally ends the trial. How far this may be 
right I will not poſitively determine ; however, 
it may be proper for me to give my own ob- 
ſervations upon a point of ſo much importance 
'to the public, as theſe veins are very common to 
be found in all countries where the ſuperficies 
of the ſtrata are ſeen; and, in general I have 
_ obſerved that the greateſt number of ſuch veins 
as are roomy and capacious between the ſides 
at a good depth, that is, from ten to twenty fa- 
thoms down, are generally very ſtraight and cloſe 
at the ſuperficies of the ſtrata ; and beſides ſuch 
as I have ſeen in mining fields, I have examined 
great numbers of them in deep glens or gulphs, 
cut or ſcooped by rivulets in mountainous places, 
and upon the ſhores of the ocean in many parts 
of Britain, particularly round Caithne and 
other parts of the north of Scotland, round a 
good deal of the coaſt, and ſeveral arms or inlets 
of the fea in the Highlands of Scotland, and 
55 of — in all of which places the 
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ths cliffs are. Ms very bigh and clean, - 
' waſhed by the daſhing of the waves; and it ig 


_ aſtoniſhing what a prodigious number of fine 5 


mineral veins are to be ſeen in many places upon 
thoſe coaſts, and many of them containing ſome 
ore and other good mineral ſymptoms, ſome of 
which I will point out hereafter. At preſent, let 
it ſuffice to obſerve, that the moſt of the veins 
which I have ſeen cut deep down by the water 
or otherwiſe, are narrow or cloſe at the ſurface, 
and wider down below): At the ſame time it is 
alſo proper to obſerve, that it is very uncertain 
at what depth they begin to open. I have ſeen 
a great number of fine veins, with their ſides per- 
fectly cloſe above, ſo as to appear at the ſuperfi- 
cies'of the ſtrata no wider than a common joint, 
the ſides of the yein perhaps not an inch aſun- 
der, which, nevertheleſs, would gradually open. 
downwards, until the cavity or body of the vein 
between the ſides, at twenty or thirty fathoms 
down, would be fix or eight feet wide, or more; 
and ſome of theſe veins which are cloſe above 
and wide below, begin to open ſoon, that is, two 
or three fathoms below the ſurface ; others do 
not begin to open until they are eight or ten fa- 
thoms down : and, again, I have ſeen ſome which 
continued ſo cloſe and ſtraight for a great way 
down, that they would not be a foot wide at 
twenty fathoms below the ſurface, which, never- 
7 VOLL 1. © ok | theleſs, 
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thelefs, mo open out to der feet vide re a 


greater depth, _ _ 
Theſe remarks ſeem to An fright” or 
narrow veins, and, in my extenſive. obſervations, 


1 do not remember ſeeing many ſuch as were 


cloſe or narrow at the ſurface, which did not 
open below, if there was. an Me egos por of ſee- 
ing them at a good depth. 

There may be ſeveral reaſons given for this 
ſpecies of vein being narrow above and wide 
below ; but theſe reaſons will become obvious to 


the obſerving miner and the intelligent natura- 
liſt, when they come to read and conſider the 


natural hiſtory of the phenomena of the ſtrata in 


general, in the third part of this work, where I 


hope to make many circumſtances evident, plain, 
and eaſily underſtood, which are now FOR 
"ry dark ma puzzling. | | 


1 will now enter upon an exceeding akut 77 
cart; of the taſk which I have undertaken, viz. to 
attempt a deſcription of ſuch rake veins as may 


very properly be called irregular ; and here I can 
only pretend to point out ſome few of the num- 


berleſs irregularities and accidents met with in 
working ſuch veins; but they are found to be ſo 


Proteus · like, that it is almoſt impoſlible to de- 
ſcribe minutely all their appearances, irregula- 
aities, and . | | 


In 


In this part of the natural hiſtory of mineral 
veins, I will begin with ſuch as are very wide be- 
tween the ſides, but have good and regular ſides, 
which the miners know where to find, though 
they are very far aſunder; I do not mean here 
ſuch wide veins as ſwell out ſuddenly into wide 
and irregular bellies, and ſoon contract again in- 


= to much narrower compaſs ; but I mean ſuch wide 


veins as continue wide for ſome conſiderable 
length and depth before they are very much con- 
tracted by twitches, &c. Of this variety of vein, 


as well as all others, there are ſome of them 


quick and others dead, or ſome carry ore and 
others produce none, ſo far as they are tried; and 
again ſome produce ore in ſome places in work- 
ing forward, or down in them, and in other 
places they are 1 dead, and PR no ore 


” at all. 


One of ws greateſt points of difficulty in FR 
ſcribing wide veins, is how to ' convey a proper 
idea of the various articles or mineral ſoils, hard 
and ſoft, and of the various figures and condi- 
tions of the ores found in ſuch veins; for it would 
be a very eaſy matter to ſay that a vein is ſo 
many feet or yards wide; but the various phe- 


nomena of the inſide of theſe veins, and of the 
ſoils or mineral matters they contain, is not 
eaſily deſcribed or conceived, without ſeeing 


them in their various appearances, | 


— — — — 8 
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1 obſerved before, that the two auer of a: mine. 
ral vein are called by miners the hanger and led- 
ger. Theſe ſides are always of the rock or ſtrata 
which compoſe the mountain or mining field, the 
vein being a crack, breach, or fiſſure in thoſe 


flrata, the ſides of which fiſſure are opened aſun- 
der to a vaſt variety of degrees. What is cal- 


led dead veins, that is, thoſe which do not bear 
ore at the ſurface, nor produce any upon ſuch 
trials as may be made in them, frequently con- 


tain between their ſides, in different places and 
in different veins, a vaſt variety of mineral ſtones 


and of ſofter mineral foils. The moſt common 


and the moſt promiſing of the mineral ſtones, as 


concomitants of ore, are the ſpars and vein- 
ſtones of different ſpecies. What I call, vein- 
ſtone, is a compound mineral concretion, of va- 
rious colours, appearances, and degrees of hard- 
neſs, and not unfrequently of various colours in 
the fame maſs, though white often prevails.— 
This compounded ſtoney concretion is called by 
miners a rider, perhaps from its riding the vein, 
or ſeparating it longitudinally into two or more 
diviſions. This mineral ſtone is hard and heavy, 


ſometimes compact and ſolid,” but frequently 


cracked and cavernous, riſing in irregular and 
miſhapen maſſes, and generally exceeding hard. 


A rider frequently contains a variety of different 
ſubſtances or ſpecies, as well as different colours, 


in 


tte term ſhould be the moſt intelligible to natu- 


<a) 


n the ſame maſs, ſuch as ſpar, quartz; fraginents 
ied near the vein, ſometimes pyrites, 

and often ore in grains and flowers, and ſome- 
times different ores, as lead, copper, &c. in the 
ſame maſs, and all theſe ſtrongly coagulated or 
_ white: ſubſtance, reſembling quartz and agate, 
 which-ſeems to have enveloped the ſeveral ar- 
ticles in the compoſition when the whole was in 
2 fluid ſtate. 1 1 : call this vein-ſtone, as 1 5 think 


raliſts, it being always found in veins, upon the 
ſuperſicies of them, and in fragments and maſſes 
lying about upon the face of the ground, which 
have ſliden or been forced off the ſuperficies of 
veins. But the vein- ſtone does not always con- 
tiin ſo great a variety in its compoſition; It is 
often pretty white, and appears like a quartzy 
concretion of a porous, or rather a cavernous 
texture; and the inſide of the caverns, though 
ſmall, frequently contain a browniſh ferruginous 
| ſoft ſoil, of a ſnuffy appearance; and ſometimes - 
the inſide of theſe ſmall caverns are finely lined 
with great numbers of pointed or priſmatical 
_ cryſtals, generally exceeding beautiful, and ſpark- 
lung like diamonds. | But all the vein-ſtones, or 
riders, are not white nor ' whitiſh,” In many 
places they are of a brown or a reddiſh” brown, 
and ſeveral other W vas the whitiſn 
| colour 


ar 
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colour ene analy; prevails. '' Strong 
veins often contain a large rib of this e 

betwixt the ſides ſeveral feet thick; but in all 
degrees of | thickneſs, from a ſow boch up to 
ſeveral feet, I have ſeen ſtrong bold veins carry 
ſuch a rib or body of this ſtone as to appear in 
, a:ridge above the ſurface of the — a great 
way, the ſuperficies of the native rock being 

withered and waſted away from both nddes of ft. 
Ihe next moſt common ſtone found in mine- 


ral. veins is ſpar, of which there are ſeveral ſpe- 


cies, and theſe: frequently tinged with ſeveral co- 
ours, and eſpecially in veins nere contain * 
or more of copper or iron. | 

The mineral ſpars may be divided: into 45 


ealcaxeous and vitreſcible, or, to ſpeak as a miner, 


there are three different and diſtin& ſpecies ' of 
mineral ſpar, viz. 1/4, the calcareous' far; - wy 
caul ſpar ; and 3d, the en ſpar. „„ 
The calcareous ſpar found in lead mines is 
commonly, though not always, of a white and 
whitiſh, colour, both the homogeneous and that 


which is mixed with ore and other mineral mat- 


ter, unleſs it happens to be tinged or tarniſned 
With ſoft ſoils, in which it is often found: I ſay 
it is commonly white, or of a bluiſh, a yellowiſh, 
a reddiſh, or a browniſh white colour, frequent- 
ly of a looſe friable conſtitution, and generally 
of the . internal grain and texture as the ore 

it 
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it is mixed with, or which e it in the 
ſame vein. Some of this ſpar is of a ſcaly and 
of a tabulated texture; ſome of it again is of a 
granulated texture, which appears uniform in the 
inſide, and much of it is of a cubical or diced 
ſtructure; ſome of larger, and others of ſmaller 
cubes, contiguous. and OT 1 to one 
anetſer 
Cauk ſpar is not Fe nor is it W 
ly of fo pure a white as the calcareous ſpars. I 
have ſeen cauk' ſpar of a dead white, but moſt 
commonly it is of a yellowiſh, a browniſh, or a 
reddiſh white, or of a fleſh colour: It is a dull 
ill looking ſpar, frequently riſing in glebes and 
irregular maſſes, and ſo exceeding heavy, that 
miners have always imagined that it contained 
metal; only they think that the proper flux for 
it is not yet diſcovered, No doubt this mineral 
body is replete with the vitriolic acid and other 
mineral matter, which the art of the chemiſt may 
extract; at the ſame time, I think it highly pro- 
bable that it is not a metallic ore. This ſpar 
being ſo very ponderous makes it very difficult 
to r it —_ the metallic ores in x ee 
Quartzy foar is cy P1 as pure a white 
colour as the calcareous, frequently more beau 
tiful, and ſometimes not unlike it in appearance; 
but it is of quite a different quality, as it will 
| . not 
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which are properties of the calcareous ſpar: On 


the contrary, inſtead of calcining, it vitrifies to a 


glaſs or ſlag in the fire. Some of this ſpecies of 
ſpar is found of a cubical and of a tabulated tex- 
ture, reſembling. the ſtructure of the common 

blue potter's ore; and I have ſeen much of it fine, 
ſmooth, and uniform throughout, without any 


_ viſible grain or texture, and it is apt to ſhoot 


into priſmatical cryſtals, which are commonly 
found pure and pellucid, ſo as almoſt to vie with 
the diamond in luſtre, and frequently ſo hard as 
to cut glaſs, _ 

Moſt of the . how are frequently: found 


| ſhot into priſmatical, cubic hexagonals, or other 
' figures. Theſe figured cryſtals are generally 


tranſparent and very beautiful. It is a great,cu- 


rioſity to behold the inſide of ſome of the large 


cavities in which they are formed. Theſe open 
caverns are frequently met with in hard mineral 
veins, and they are generally called by miners 
lochs or loch- holes. 

_ The. miners ace eee | 
vacuities until they ſtrike into them as they ad- | 
vance in working, and they are of various dimen- 
ſons, from the bigneſs of a nut up to room 


_— 100 more than three or four men to turn 
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he magnitude. of theſe caveris is generally. 
„ in ſome proportion to the capacity of the veins 
in which they are found, and the inſides of them 
i frequently exhibit all the variety, beauty, and = 
ſplendour | of the moſt curious grotto work. 
There is commonly a hard concreted ſtony _ 
cruſt, called driſe, adhering to the inſide of the 
cavity, out of which, as out of a root, an innumer- 
able multitude of ſhort priſmatical cryſtals are 
ſhot, which ſparkle like a thouſand diamonds 
Vith the candle, or when brought up to the ſun. 
Between theſe cluſters of mock diamonds, and 
| ſticking | to them promiſcuouſly, there are often 
ore, pyrites, and ſpar ſhot alſo into priſmatical, 
cubic, and other figures; and beſides theſe cluſters 
of groteſque kigures which grow out of one ang- 
theft, and are as it were piled upon one another, 
the whole inſide of the cavern is ſometimes moſt 
magnificeritly adorned with the moſt wildly | 
groteſque figures, which grow upon, and branch 
out of one another, in a manner not to be 
deſcribed, and with all the gay and ſplendid 
colours of poliſhed gold, of the rainbow, and 


* 


of the peacock's tail, and all theſe blended to- 


gether, and the maſſes reflecting all the beauty 
of ſuch an aſſemblage of gaudy colours: But it 
may be remarked, that theſe caverns are never 
o magnificent and glorious but when there 16 
leſs or more of yellow copper ore, or of the py- 
e 6 riese 
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4 rites in them, as theſe ores are found to produce 


in hard veins the moſt beautiful colours in the 
1 An eminent inſtance in proof of this 
aſſertion is to be ſeen in the copper veins in the | 
pariſh of Colvend in Galloway. — 
"Theſe mineral loughs or caverns are the great 


. ſource of materials for grotto work, and the ſpe- 

cimens collected from the mines are generally the 
moſt ſhowy dazzling articles in the whole ar- 
rangement of the ſplendid grotto. 


Neither the calcareous nor the cauk ſpars will 


ſtrike fire with ſteel, unleſs there is a mixture of 


the pyrites in them : but the quartzy ſpar, on the 


contrary, gives fire plentifully. Pure quartz of a 


fine, ſmooth, uniform texture, breaking like glaſs, 


is often found in thoſe mines where the quartzy 


ſpar prevails, and it is frequently mixed with 
ore. 
What I call pure quartz is a white, ſemi-tranf- 


parent, hard and heavy ſtone, of a fine, ſmooth, 


uniform texture, and of conſiderable brightneſs, 


and not exhibiting any viſible grain. 


Quartz does not riſe in blocks or large rom 
lar maſſes, neither in the mines nor any where 


elſe, it being full of cracks and flaws, ſo as to 
break into ſmall irregular maſſes, with various 
ſharp angles, and it is ſo hard as to waſte the 


tools more than any other ſtone. Where quartz 


and quartzy pu prevalls, the veins are common- 


50 
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ty very hard and difficult to work, Fer it is a4 - 


difficult to ſeparate the ore from the quartz in 


 drefling it, being ſo hard that it requires much 


labour to break the quartz mixt with ore ſmall 


enough, and ſo heavy, that it does not eaſily ſepa · 


rate. I will only give this ſpecimen of ſuch mi- 
neral ſtones as are moſt common and moſt gene- 


rally known ; there are a great many others 


found in different mines of various colours and 
textures too tedious to be deſcribed here Juſt | 


vas 


- The ſoft mineral foils are as various in quali- 


ty and appearance as the hard. I will point out 


a few of them, in which 1 will make no choice 
or arrangement, but will give them as they oc- : 
cur to my memory. The fr/# 1 will take notice 


of is a white or whitiſh mineral ſoil or clay, ſome- 
times fine, tenacious, and ſmooth, but often more 
friable and courſe to the touch, not unlike flaked 
lime mixt with ſmall ſand. This ſpecies of mi- 
neral ſoil is frequently a promiſing ſymptom of 


lead ore; but I will leave the diſcuſſion of this 
point until I come to examine the ſymptoms and 


appearances of mines or good mineral veins. 

24, Red fatty clay in veins, which indelibly 
ſtains the hands and clothes, is an indication of 
iron, concerning which I will fay nothing juſt 


now, but that the better ſorts of iron ores are 


generally 
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. —— accompanied with. red ſaining ſoftneſs, 
by which they are eaſily diſtinguiſhed ; at the 

' fame time it is proper to obſerve, that ſome lead 
and copper veins contain a conſiderable quantity 

of iron, and conſequently of a red, or a browniſh 

red ſoft ſoil, and eſpecially near the ſurface. 


34d, Bluiſh and greeniſh mineral oils, light 


and friable, and alſo heavy and tenacious, 


Theſe, and ſeveral others, will be treated of 
when we come to examine ſymptoms. 
4th, Yellowiſh, aſh-coloured, and marbled foft 
ſoils, or mineral clays, which are frequently not 
to be diſtinguiſhed from ſurface clays of the 
e colours, but by the ſkilful miner. 
JItb, Black and blackiſh brown ſoft ſoils, com- 


| monly light and friable, though there a are ſome 
of them more tough and weighty. 


6th, The moſt remarkable .and diſtinguiſhed | 
of all the ſoft mineral ſoils, and frequently the 


moſt promiſing, i is of a brown colour, and of a 


lax and friable texture, often reſembling rappee 


and other ſnuff in colour and appearance, being 


ſometimes blackiſh, but generally brown, i in all 
the degrees ne ſhades, of that colour. 


Having given this brief ſpecimen of the hard 


and ſoft ſoils which are moſt commonly found in 
mineral Nn, 1 will now return to the hiſtory of 


, 


the 


2 « W 7 
be veins, and of the © Riſe thelp foils make 


in them. 


It is very common to find a large body of rider 


in ſuch a ſtrong vein as the laſt mentioned in a 
rib, or ſtanding in the middle of the vein like a 
wall, with a ſpace between it and the ſides of the 
vein. This rib of rider or vein-ſtone fo ſituated 
divides the vein in two, as there is a ſpace like a 
vein betwixt this rib and each 5 the real ſides 
of the vein. . 4 
This rib or body of „ may be, and 
frequently is, found of various dimenſions, from 
five or ſix inches up to five or ſix feet thick. 
In ſtrong veins, like the one preſently under con- 
deration, it is not uncommon to find a body of 
e ſeveral feet thick. Sometimes this 
vein-ſtone is richly flowered, ſpotted, and veined 
with ore, "and ſometimes there is little or no ore 
found in it; and it frequently happens that when 
it is mixed with ſome ore, it is found in ſuch 
{mall ſpecks and threads, and the ſtone is ſo hard, 
that it is not worth ſeparating. This rib of rider 
in a ſtrong vein is not always found in the mid» 
dle of the vein, but is frequently found nearer 
to one ſide than the other, and it is not uncom- 
mon to find it adhering ſtrongly to the ſide, and 
mixed with ore. When a rib or wall of rider is 
ſituated in the middle of a wide vein, there is 
ſometimes good ore found * . tide of it, 
and. 


6 4 


and at des times upon one fide only; 1 dig al 
ore is found either in a u er rib or diſcan- 
finuous maſſes. TO 
Whert the ore is found in ribs beriet the 
vein-ſtone and the real fides, theſe ribs of ore, as 


well as that of the fone, are of various dimen- 


fions, from two or three inches up to two. or 


| three feet or more in thickneſs. In ſtrong wide 


veins, which have a rib of rider in the middle, it 
is not uncommon to have a rib of good ore upon 
each fide of the rider, of one, two, or three feet 
thick, though it is not commonly found fo thick 
upon each fide; but it is common, to have a rib - 
of two or three feet thick, or more, upon one 
fide of the vein-ſtone, and a thin rib upon the 
other. 
Theſe continued regular ribs of ore wich are 
found in wide veins, running parallel to the rib 
of rider, and betwixt it and the ſides of the vein, 
are ſometimes ſolid ore and ſometimes mixed 
with ſpar and other heterogeneous matter; and 
it often happens that ore, found thus betwixt a 
rider and the ſide or ſides of 25 7 is partly 
Glid and partly mixe. 1 
Again, the ore found betwixt a rider and the 
ſides of a vein, is not always in regular continued 
ribs. It is ſometimes found in a diſcontinuous rib 
or ribs, that is, in large flat ſlabs or maſſes, which 
appear like a rib for two or three feet, perhaps 
TE | | for 


for five. or Gi every way, DN ** you, come 
40, the end of it, if you are working forward ho- 
rizontally, or to the bottom of the maſs, if you 
are ſinking down in the, vein ; but then you are 
not long before you touch the edge of another 


1 cake of this diſcontinued rib, Theſe. cakes, or 


flat maſles of ore in the diſcontinued rib, are of 
various ſizes, ſome being very large and others 
| very ſmall, and the diſtance betwixt them is as 
various as the dimenſions of the maſſes. In dif- 
ferent veins, and in different parts of the ſame 
vein, the maſſes are ſo near one another as ſome- 
times almoſt to touch, and at other times there 
will be a diſtance of from a foot to five or fix 
feet between the maſſes, and frequently more; 
but this diſtance is exceedingly variable, even in 
the ſame vein, and often at no great diſtance. 
| It is proper for me to obſerve. here, that theſe 
diſcontinuous ribs of ore are imbedded in one 
of the ſoft mineral ſoils mentioned above; ; 
that i is to ſay, all the maſſes, or ſlabs of ore, are 
encompaſſed with ſoft ſoil, and the ſame ſoftneſs 
continues betwixt maſs and maſs; . and it is fur- 
ther to be obſerved, that although the rib is real- 
ly diſcontinued, and that there is leſs or more 
| ſpace betwixt the different maſſes of ore, yet the 
ſeveral maſſes are thinner and thinner towards the 
edge of the maſs, and do not break off at once 
when at full thickneſs. The diſcontinuous, as 


well 
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well as the continued and regular ribs of ore, are 


of various dimenſions or- thickneſs, from. an inch | 


up to two or three feet or more. 


A diſcontinuous rib of ore may be, and 4" OY | 


is, found every way as deſcribed above, in a vein, 


without any rib or continued body of rider. A- 


5 gain, the ore is frequently found betwixt the ri- 


der and the ſides of large roomy veins, in glebes 
and irregular maſſes, of various ſizes and dimen- 
ſions, imbedded i in, and ſurrounded with ſoftneſs. 
Some of theſe roundiſh maſſes are no bigger than 
eggs ; others are ſo large as to produce ſeveral 
tons of ore out of the ſame maſs ; and they are 
like ſtones in i brook, of all the Intermediate 
ſizes. 

Rider in a vein is not dwg fund in a con- 


tinued rib, no more than the ore. It is frequent- 


ly found in a diſcontinuous rib ; ſometimes in a 
vein that is more hard and cloſe ; but generally 


- amongſt ſoftneſs in a vein that is looſe and open; 
and moreover, rider is not only found in ribs of 

ſeveral dimenſions, and in ſeveral degrees of con- 
tinuity, but it is alſo found in larger and ſmaller 


glebes, and irregular maſſes, Theſe glebes and 


irregular maſſes of rider or vein-ſtone in wide, 


loft, looſe veins, are found of all dimenſions, from 
the ſize of the fiſt, up to the ſize of a hogſhead, 
and much bigger. In ſome very wide looſe veins, 


irregular maſſes of rider will be found | in one fide 
Eo of 


of ihe vein, and; irregular maſſes of ore in he 
: .other, and both the .maſſes of rider, | and thoſe of 
the. ore, lying without any order among ſoft looſe 
mineral ſoil, and without the leaſt appearance of 
continuity: Sometimes the maſſes being pretty 
near and contiguous to one another, and ſome- 
times the miners have to work forward or down- | 
ward ſeveral feet af the ſoft ſoil ee, n 
one of them. | 
| Theſe large+maſſes of rider aorta fo 
very hard, even among the exceſſive ſoftneſs of 
the looſe ſoil which ſurrounds them, that they 
cannot be broken to pieces with any tools and 
ſtrength of men without gun- powder. Theſe 
maſſes of vei n- ſtone, found looſe and detached 
among ſoftneſs, are of all. colours, as white, yel- 
low, red, brown, black, green, and aſh- coloured, 
in all their ſhades and varieties, and frequently 
ſeveral of theſe colours are found blended toge- 
ther in the ſame maſs. Theſe maſſes of rider 
lodged in ſoftneſs in wide looſe veins, are ſome- 
times poor, ſometimes- rich in ore, and they are 
frequently found to contain none at all. When 
they are poor in metal, they are then to be called 
riders mixt with ore; but when they are very 
rich in metal, they may be called maſſes of ore 
mixt with rider. It is not uncommon to find 
theſe riders mixt with ſeveral ſpecies of ore in 
4h fame maſs, as, for inſtance, lead, copper, iron, 
vol.. 1. P p | ien 
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pyrites, &e. witch mixture generally Kader 
them all very uſeleſs, the riders being often ſo 
hard that it is not eaſy to break them ſmall 
enough for ſeparation, and the different ores ſo 
mixt and combined together, that clean ore can 
hardly be made out of any one of them. 
Again, wide, ſoft, looſe veins ſometimes only 
produce larger and ſmaller maſſes of ore e 
any rider at all. 
The dimenſions of theſe glebes And maſſes of 
ore in ſoft wide veins cannot be determined, 
It is common to find detached bits amongſt the 
foft ſoils as ſmall as peaſe, and even ſmaller, but 
generally ſo coated over as to be imperceptible, 
until they happen to be cruſhed or bruiſed be- 
tween two hard bodies, when their bright metallic 
quality appears. Bits and maſſes are commonly 
found detached and ſurrounded with ſoftneſs as .. 
big as eggs and leſs, as big as the fiſt, the head, 
and ſo on, up to large unweildy maſſes, which 
cannot be ſtirred from the place where they are 
found, but muſt be wrought out piece-meal ; and 
in ſome. very wide ſoft veins, they ſometimes 
meet with maſſes ſo large as to produce a great 
many tons of lead out of one lump; 
Theſe larger and ſmaller lumps of ore in ſome 


_* works are all pure and ſolid ; in others, they 


are leſs or more mixt and blended with ſpar, 
rider, ſtone, and other heterogeneous bodies. In 
| ſome 


0 ), 


fome"fofe" veins, pure and mixed maſſes of dif. 
| ferent ſpecies of ore are found, ſuch as lead, 
copper, iron, &c. ; and there are often found in 
the ſoftneſs maſſes of all ſizes of different kinds 
of ſtone, beſides ſpar and rider; and every ſub- 
ſtance found in the inſide of theſe ſoft looſe veins 
generally has the appearance of being corroded 
and waſted, the maſſes large, and ſmall, of ore, and 


\ others, being of no determined or regular ſhape, 


but having much the appearance of fome degree 
of corroſion, and a partial waſting as they harden, 
they generally having a lax texture and appear- 
ance like ſlaked lime or ſnuff, I hinted before 
that the lax duſty ſoils are of various colours, 
though a ſnuffy colour or darker brown are 

the moſt common. Theſe ſoft lax ſoils are cal- 
led mother by Scots miners, and where diſcover- 
ed in a vein, they are generally reckoned a good 
omen both of lead and copper. Some ſoft looſe 
veins, nevertheleſs, contain a great quantity of 


theſe ſoft ſoils without any ore, ſo far as they are : 
tried, and there are often conſiderable trials made 


in it, the ſoil being reckoned ſo fruitful of ore, 
and ſo often to accompany it, which often proves 
a temptation or inducement to go on. 

The phenomena of the inſide of theſe veins 
are ſo various, that it is almoſt impoſſible to go 
* through every point of deſcription ; z and, there- 


0 


. forte, I will now proceed to - obſerve, that all 
bold wide veins are not ſoft. There are many of 
them very hard. The hard wide veins are alſo 
various in their appearances and in their contents. 
Some of theſe bold veins have produced great 
bodies of lead ore. At Llangunog in Wales, 
they had fifteen feet wide of ore, beſides ſeveral 
feet more which was mixt with ſpar, rider, &c.; 
and from the reports of tradition, which are cor- 
roborated by circumſtances, it appears they had 
ore of great width at Strontian, in the High- 
lands of Scotland, in the York Building Com- 
pany's time, and ore of great width has been 
wrought in hard veins in ſeveral other parts of 
Britain. They had ſolid lead ore of fix feet 
wide at Wanlockhead in Scotland when Mr Tel- 
ford had thoſe works. I ſaw it afterwards four 
feet wide of fine ſolid ore in the ſame vein, They 
have frequently had remarkably rich lead ore in 
ſeveral veins at Leadhills; and it is ſaid to be 
up to fourteen feet wide of ſolid ore at preſent in 
one of thoſe veins 3 and four, five, or ſix feet of 
ſolid ore in hard veins, and ſometimes much 
more, has been no uncommon phenomena in ſe- | 
veral parts of England and Wales. | 
But the cavities, or rather the ſpace betwixt | 
the ſides of bold hard veins, are not always fil- 
led up with pure and ſolid ore; it may rather be 
aſſerted, that ſuch a thing ſeldom happens. They 
as 


generally contain, 1 PR ore, a great quanti- 
ty of rider, ſpar, and other hard matter. 
Wide hard veins frequently carry a ſtrong 
body of hard rider of ſeveral feet, and ſometimes 
of ſeveral yards thick. In ſome places a rib of 
ore is found upon one ſide of this rider, and i in 
others upon both ſides of it; and it is but too 
common that none at all is found, neither upon 
the one ſide nor the other. 
Fard bold veins, containing no metal to begin 
with, are very diſcouraging for mineral trials, the 
ground being ſo very difficult to cut, that trials 
in them ſoon become very expenſive z- but ſome- 
times this difficulty is in part removed by a thin 
ſtrake or ſeam of clay betwixt the rider and the 
ſide or ſides of the vein, which miners. call a 
ſeeking, and which helps them forward greatly, 
as they cut this out firſt the length of a pick 
helve, which frees the hards, and n it eaſier 
wrought with gun-powder or otherwiſe, _ 

It is almoſt as difficult to deſcribe the inſide of --, 
a hard vein as a ſoft one, as the riders, ſpars, and - = 
ores appear in ſuch a variety of ora | 2 | 
mixtures in different veins. 

1 obſerved above that ſome hard veins carry 2 
rib or body of rider, with a rib of ore upon one 
or both ſides of the rider. Theſe ribs of ore 

are of various dimenſions or thickneſs, from leſs 
than one inch * to three, four, or five feet; 
e | 
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ſometimes theſe ribs" of ore, running parallel to a 
rider in hard wide veins, are fine and ſolid, but 
they are more frequently found mixt and debaſed 
with ſpar and other heterogeneous matter. It is 
not uncommon to find no ore in one of theſe hard 
veins, but what is mixt and blended with a pro- 
digious body of ſtrong rider of great width, 
which, at any rate, is very difficult to work ; 

and, therefore, the ore muſt be in Ended 
quantity when ſo mixt to defray the x acne of 
raiſmg and drefling it, 

Again, ſome wide hard veins 1 little or no 
rider in them, but contain a conſiderable body 
of ore mixt with ſpar of ſeveral feet thick. 
Some of theſe wide veins of ore mixt with ſpar 
are pretty rich in ore, ſo as to be worth work- 
ing with profit ; others, though wide, are hardly 
worth working, and many of them are ſo poor 
in ore as to be worth nothing at all; and there 
are ſome wide bold veins which contain a great 
body of ſpar, as there are Ga or Aa without 

any ore at all. Ss | 

And again, there are ſome bold regular good 
like veins, containing a conſiderable quantity of 
ore, which is all ſpoilt and rendered uſeleſs by 
its being blended with a great body of cauk ſpar, 
from which it cannot be ſeparated with moderate 
expence; and ſome good veins of ore are ſpoilt 
225 nnn uſeleſs by being mixt with a great 
Cy 
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quantity of pyrites, or mundic, as it is called by 
— Corniſh miners. There is ſometimes à rib of 
three or four feet or more of the pyrites found in 
2 wide vein, with a conſiderable Gay: of fine 
lead ore. 

If the lead ore happen luckily to lie in 12 nb, 
or otherwiſe, i in one ſide of the vein, it may be 
wrought with profit ; but if they are blended to- 
| gether, it is ten to one that the lead is not worth 
working; the mundic or pyrites being ſo ponderous 
that they cannot be ſeparated to advantage. 

Wide ſparry veins ſometimes carry two or 
three or more ribs of ore, ſeparated from one 
.another by ſo many ribs of ſpar; which are not 

always worth working; for it too often happens 
that when ore is in this or any other way di- 
vided, it is rendered unprofitable; however, this 
depends upon the quality and goodneſs of the 
ore. If the ribs are each of them ſome inches 
thick of pure ſolid ore; they may work very 

well, but ſometimes ſuch divided ribs are not 
above one inch a- piece, and even leſs. bs: 
I have dwelt long upon what may be called re- 
gular veins, and yet I have not finiſhed their hi- 
ſtory ; a great deal more may be ſaid about them, 
but that I may not be unprofitably tedious, I will 
"remark. here in general, that every word I. have 
ſaid about wide veins, hard and ſoft, might be re- 
peated in giving the hiſtory of thoſe which are in 

„ | all 
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en narrower. The ore, the ſpars and ri- 
ders, and all the ſoft foils with and-without 'ore, 
appear exaAtly i in the fame manner in the middling 
and leſſer veins as in the large and wide ones, on- 
ly allowing for quantity. There is not ſo much 
room in the leſſer ones as in the greater; but they 
contain the ſame articles, and they are compound- 
ed and diſpoſed alike in each; and therefore 1 
will refer to what J have ſaid t the large and 


vide veins, to ſerve for the —_— of * middle 
and ſmall veins. 


I will now "proceed: to give bene account of 
ſuch rake veins as may be called jirregular; and 
"theſe are, 1/, Such as open ſuddenly into very 
wide bellies, and cloſe or cheek again as ſuddenly: 
ad, Waving veins, or ſuch as open and cloſe al- 
ternately at very ſnort diſtances, as you work for- 
ward horizontally in them; and, zd, Such rake 
veins as have a very great hade or ſlope, which is 
a ſufficient irregularity of itſelf, and beſides theſe, 

are apt to be very irregular in wideneſs. Theſe 
three are only varieties of the ſame vein; and, 
indeed, the varieties are ſo many, that it would be 
exceeding difficult to deſcribe them all. | 

Some hard veins. come under the fron of 

theſe three; and it is not [uncommon to ſee a 
pretty wide and rich belly of good ſolid ore, hich 
does not continue for any conſiderable length, as 
. 1 . 
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you work forward upon the bearing of che vein, 
but ſoon checks or twitches out by the ſides of 
the vein coming together as you advance horizon- 
rally. By © ſoon twitches out, I mean, that it 
fails at the end of a few fathoms, where the 
ſides of the vein come together, either ſuddenly, 
or more gradually; and the twitch, when the 
ſides of the vein come together, is either total or 
in part. Some of theſe twitches carry a ſmall 
rib of ſolid ore quite through, until the vein opens 
again, and produces another belly; and in other 
ns we have a rib of rider going quite thro 
the twitch, and this rider is ſometimes mixed with 
ore, and at other times it is quite barren ; and a» 
gain, in many of theſe twitches we have neither 
ore nor rider, but in ſome of them the ſides of 
the vein are ſqueezed as cloſe together as a Joint 
between two hewn ſtones, and in others there is 


nothing but a thin ſtrake or ſeam of clay, perhaps 


not an inch thick, or not above one or two inches 
at moſt. Miners call this thin ſeam of clay a 

Sticking. When there is either a thread or ſmall 
rib of ore, pure or mixed with ſpar or rider, or 
elſe a rib of barren rider leading through the 
twitch, or again, where there is a ſticking of clay, 
there is no difficulty in the caſe, except in point 
of labour and expence ; an unexperienced miner 
may find his way through the twitch well enough; 
But where the ſides come perfectly cloſe, and arc 
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run or ee together, which is ao the as 

it then requires the care and attention of an ob- 
| ſerving experienced miner to keep the vein with 
certainty as he drives through the wurd and e- 
ſpecĩally jf it proves a long one. 

In general, the veins do not cloſe at once when 
one of theſe twitches are coming in, but the belly 
of ore begins from the wideſt part to wear gra- 
dually leſs and leſs, until at laſt the ſides of the 
vein are come pretty cloſe together, and the ore 
wears out to 2 point or thin edge, and is in ſome 
twitches ſqueezed out altogether, and in others 
to a ſmall thread or rib which goes through with 
them. Theſe twitches are of various lengths. 

Z No miner, when his vein is checked or twitch- 
eld out, can poſſibly tell how long it is to conti- 
nue twitched, or, in other words, how many fa- 
thoms he has to drive through it before the vein 
opens again, unleſs he cut through the ſame twitch 
before, either higher up or lower down; and this 
uncertainty of the length or extent of twitches is 
one of the moſt puzzling dilemmas, or greateſt 
difficulties met with in, the practice of mining. 
Some of theſe bars betwixt bellies, or wide pla- 
ces in a vein, will not continue above two or 
three fathoms before the vein beging to open a- 
gain upon the other ſide; but others will conti- 
nue for ten, twenty, thirty, or forty fathoms, and 
even up to ſixty, eighty, and a hundred fathoms, 
| | or 
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or more; ſo that we are frequently i in a fad OY 


lemma, wheat we have driven ten or fifteen fa · 


thoms ' in an unknown twitch, andi it is very bard | 
ſtop Bare When the miners have cut a arife 
through a twitch, the vein begins to open, and 
the ſides to part aſunder upon the other ſide. If 
they had a thin rib of ore to lead them through 
the twitch, it begins to grow thicker ; but if they 
had none, they firſt touch the thin edge of it. 
Perhaps they firſt touch it at an inch thick, or e- 
ven leſs; but as they advance forward, the ore 
er gradually, and grows better and better, 
until they come to the beſt and wideſt part of the 
belly, as a fiſh's tail increaſes gradually from the 
point forward to the thickeſt part of the body. 
Theſe bellies of ore are of indeterminate dimen- 
ſions both as to length and breadth or thickneſs; 
ſome of them are but a few fathoms long in all, 


others continue for a great many fathoms; ſome _ 


continue at full wideneſs where the ore is beſt 
for ſeveral fathoms, and others begin to dwindle 
or wear thinner almoſt as ſoon as you arrive at 
the beſt and thickeſt part of the belly, and again 
they vary as much in width or thickneſs as in 
length, as they are found in different veins, and 
ſometimes in different places in the ſame vein, from 
a few inches up to ſeveral yards wide. It ſome- 
times ee chat the miners meet with a falſe 


appearance 


6 


appearance in ariving rough a twitch, chat is,” 


with a ſmall quantity of ore, which does not con- 
tinue, neither as they advance, nor up and down; 
but they ſoon loſe it again, which proves a great 


diſappointment, as they naturally expect, in ſuch 
a caſe, that they have got hold of one edge of a 


belly of ore, and it e a falſe bally's or only a 
ſmall neſt, 

When one belly of ore proves pure and ſolid, 
it generally happens: that all the bellies prove hs 
in the ſame vein, and eſpecially inthe contiguous 


parts of the mining field. The contents or pro- 


wx 


duce of a vein Aqua change greatly at a di- 


ſtance. 


J have, as yet, in 8 only e Ev * 
lid bellies of ore; but it muſt be obſerved, that 
where ore is found in this deſcription of vein, it 
is not always ſolid; on the contrary, it is oftener 
found mixt with ſpar and rider, than ſolid; and 


too often theſe bellies in this ſort of hard vein 


only contain ſpar or rider, without any ore, or ſo 


| little that it is not worth working, It is in theſe 


veins that the open cavities ſpoken of above 
are moſt frequently mer with, One of which are 
exceeding ou... 

I hinted before, that the miners 1 — 5 A TAS 
about theſe loughs or concavities, until they ſtrike 
their tool into one of them at once, nor do they 
know. any thing about the dimenſions of them 


5 


until they open them up; for they are, as I hinted, 
of all dimenſions, from the ſize of an egg and un» 
der, to the ſize of a ſmall houſe, Miners like 
well to meet with theſe concavities in hard veins, 
and eſpecially after driving a long time in a hard 
check or twitch, as one of theſe latch- holes proves 
the firſt and fureſt indication of the veins begin. 


ning to open again, and of another belly of ore 


coming in. When this ſpecies or deſcription of 
hard veins are barren of ore, the ſpars and. ri- 


ders, &c. are found in bellies in them, in like 
manner as the ore is found in the bearing veins; 


and theſe barren hard ſoils begin and end in a 
narrow or thin edge at the extremities, and ſwell 


out gradually in the middle of the belly, exact 
as the ore does, and the checks or twitches are 
the ſame in the barren as in the bearing veins. 
Sometimes a thin rib of the ſpar or rider they 


contain leads through the twitch, and ſometimes 


a thin ſticking of clay, or elſe the ſides of the 
vein are found ſqueezed claſe together, ade 


ed beſore. 


This ſpecies. of | Kg ballied « veins are 28 often 1 
found ſoft as hard; but the ſoft bellies are much 


more difficult to deſcribe than; the hard, a 
_ wiſe more difficult to work. 


The loft: ſoils found. in the bellies of cis fora | 


ſoft and wide 105 . 4 4 the ore is We 
ol | | in 
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in them much in the ſame manner, excepting that 
there is no regular ribs found in theſe bellies. 
The ore in theſe wide and ſpacious cavities or bel- 
lies of theſe ſoft veins, is generally found in glebes 
or irregular maſſes, frequently of a glebous, round- 
iſh, or oval figure, and of as various dimenſions 
as can be imagined, ſurrounded with, and buried 
in ſoft ſoil. | | 
J obſerved of the bard veins of this 1 
that the bellies of ore, or of ſpar or rider in them, 
ſwell out ſometimes to ſeveral yards wide in the 
middle of the belly; but ſome of the cavities or 
bellies of the ſoft ones prove a great deal wider. 
It is no uncommon thing in North Wales, and 
many other places, to find the ſoft openings in 
this ſort of vein ſwell out to an enormous wide- 
neſs, ſo as ſometimes to make it difficult to find 
the real ſides of the vein, and ſometimes the real 
ſides are ſhaken and looſe, occaſioned by the ſoft- 
neſs of the ſoil within the real ſides yielding to 
the preſſure of the ſides. Working theſe ſoft 
veins is the moſt difficult part of mining. There 
is no advancing a foot in theſe, without advanc- 
ing ſquare timbers as far as they go, in form of 
a trance or paſſage in a houſe ; each pair of which 
timbers are compoſed of two door-cheeks, or 


fide-poſts, and of a lintel and fole-tree— _ 


The miners ſtand within this ſquare timber when 
. hs - „ IIS . as 3 2 3 — they 
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they work, 100 ſtill . more aber ad: they 
make room for it. This is expenſive, trouble- 
ſome, and dangerous, if they have not good ſkill 
in ſetting the timber, for the ſoil is generally 
quite ſoft and looſe; and being commonly mixt 
with leſſer and greater glebes and maſſes of ore 
and ſtone, the whole will frequently ruſh down 
with violence before their timber to a greater 
height than they incline. A ſkilful miner does 
all he can to prevent the ſoil from running or 
waſhing down before his timbers, by driving in 
polins or ſharp pointed ſtakes. He enters theſe 
above the lintel or head-tree, and without the 
ſide-poſts of his foremoſt pair, and with his mal- 
let drives them forward, paſt the ſquare timbers, 
into the ſoftneſs; and if a maſs of ore, or any 
other hard ſubſtance, retards the point of one of 
his polins, he draws it out of the way with his 
pick; and when the end of his polin is freed, he 
drives again until it is far enough up; and when 
they are all driven as far up or forward as is 
wiſhed, he then works out room to ſet another 
pair within thoſe polins, and enters another 
courſe of polins, and ſo on; and whether they 
advance horizontally, fink Been or riſe upwards 
in theſe ſoft places, they muſt do all with ſquare 
timbers, which is very troubleſome and expen- 
yes but it frequently happens that tha ore is fo _ 
| | plentiful 
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plentiful and good in theſe veins as abundantly 
to compenſate all this trouble and expence. 
1 hinted above that theſe ſpacious bellies in 
foft veins frequently contain glebes and maſſes 
of ore of various ſizes. Sometimes theſe glebes 
of ore are pretty large, and the concavity of 
the vein pretty full of them, mtermixed with 
a leſſer quantity of ſoft friable mineral foil, and 
| ſometimes there is leſs or more ſpace between 
moſt of the glebes ; in which cafe the miners have 
_ a conſiderable quantity, and ſometimes a great 
quantity of the ſoft foil to work out, in propor- 
tion to the quantity of ore produced. In ſome 
parts of theſe veins they meet with very large and 
very ſmall glebes of ore, and with all the inter- 
mediate ſizes, exactly as they are found in the 
wide and ſoft regular veins deſcribed above, ex- 
cepting that no regular ribs of ore are found in 
theſe irregular bellied veins ; and it is not un- 
common to find in the ſoft opening of one of 
| theſe irregular veins a ſingle maſs of ore ſo large 
as to take a conſiderable time to work it out, and 
to prove a great treaſure to the proprietors. 
Theſe enormous maſſes of ore are by fome 
miners called bellies of ore; but properly ſpeak- 
ing, the belly is the ſudden dilatation or opening 
aſunder of the ſides of the vein to a great width, 
and when they contract or come together again | 
a8 * | 


The 


The glebes of ore found in the ſoft bellies of 
thei, irregular - veins are commonly ſolid; and 
good, that is to ſay, pure and unmixed with ſpar 
and other heterogeneous matter; and ſuch pure 
and ſolid glebes coſt but little 1 and ex- 
pence in dreſſing and preparing the ore for the 
furnace, and they generally yield a good produce 
in ſmelting. But they are not always ſo rich,. 
ſometimes ſpar, &c. is mixed with them, which 
makes it neceſſary to break the moſt of them 
down ſmall in waſhing and dreſſing the ore, and 
then the produce in net is "ſeldom. ſo good 
as when the maſſes are ſolid. 1 5 

The glebes and maſſes of lead ore whicha are fond 
immerſed among ſoft ſoils in the cavities of ſoft. 
mineral veins, are of various colours and appear- 
ances. In many ſoft works, the glebes of ote are 
all coated over with a white-ſubſtance, reſembling 
lime to look at; but this white ſcurf is a kind of 
native ceruſs or effloreſcence, occaſioned by cor- 
roſion, or beginning decay of the outſide of the 

maſſes. Bits of lead ore lying 2 long time above, 
” gather the ſame fort of ſcurf, which undoubtedly 
is occaſioned by .the moiſt and corroſive quality 
of the atmoſphere ;z and ſuch bits expoſed a long 
time to the influence of the external air, would, 
in the courſe of times be e waſted away 
AS01814. od entre R 8 1 
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In ſome ſoft a great appearance 
that the maſſes of ore below ground are alſo cor- 
roded, and part of them waſted away, as ſome of 
them are found cavernous, as it were honey- 
comb'd, and of very irregular figures, and of as 


irregular ſharp angles, points, and edges, the 


cavernous and honey -comb'd places containing 1 


blackiſh or a brown ferruginous powder; and the 


whole of the ſoft ſoil in which ſuch maſles are 


immerſed, has generally a ferruginous appears, 


ance, and is of a lax and friable texture. Theſe 
ſeemingly corroded maſſes of ore are not white 
like thoſe mentioned above, but are generally of 
a brown or a blackiſh brown. hue on the out- 
Again, in ſome ſoft works the maſſes are out- 
wardly of a dull, tarniſhed, leaden hue, though 


colour, 
The moſt hanacifah is of 4 
beheld was a few years ago at Leadhills in Scot- 
land. I was then riding through Leadhills in 


haaſte, without the leaſt intention of ſtopping, 


when a ſingular appearance of a fine, bright, yet 
low colour at ſome diſtance attracted my notice. 
I went up to it, and by ſome little breaks in fome 
of the maſſes, I ſaw it was a rich heap of fine 
lead ore, lying upon a ſhaft head, juſt as it * 
re 


been drawn up out of Gs works, which o 


viewed 
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viewed and examined a while with great pleaſure 
and admiration. The maſſes of ore: were pretty 
large, few of them being leſs than one hundred 
pounds weight, and many of them much more g 
and the outſide of every one of theſe maſſes was 
nuf the brighteſt and moſt; beautiful yellow c- 

lour I ever beheld, and the inſide of each of them 
was a bright blue, the common colour of lead 
ore. Upon nearer inſpection, I found this glori- 


dus colour to be a rich effloreſcence upon moſt 


of the maſſes; this yellow effloreſcence was near 
an inch deep, of a fibrous, columnar, or ſtriated 
texture, the columns ſhooting out regularly from 
the maſs all round it, and all of them diſpoſed 
perpendicularly, and parallel to one another. in 
| ſhort, this was an exceedingly curious, 1 a 
molt beautiful natural production. 
Perhaps there ſeldom has been ſeen a richer 
bloom or flowers of lead. I was ſorry to find no 
perſon in fight, and time would not allow of my 
turning back to the mining village, to enquire 
about the nature and appearance of the bed or 
ſoil in which this curious ore was found, though 
I know from the appearance of the maſſes, which 
were all whole and unbroken, chat it mult, have 
been found in ſoftneſs. - 2 
| Ll have ſeen the maſſes of ore in ban ſoft. ls 


of a red colour. This happens when the clay or 


ſoft ſoil contains ſome iron, and there 1 | 
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: dicks lead veins "which hold a quantity of iro; 


both in a hard and ſoft ſtate, and ſometimes too 


much, ſo as to render the lead-unprofitable. , 


* 


{ It is not uncommon to ſee the maſſes of lead, 


when drawn out of ſoft works, of the ſame co- 
lour as the clay, or other ſoft ſoil, in which they 


were immerſed in the vein; and as the colours 


of theſe are various, ſo muſt the colours of the 


. maſſes: likewiſe be; but I have given ſufficient 


examples, and, mann I oy ng this on 
— 3 1 


The fecond-ſort of nn 10 vein I am to 
deſeribe is what I call the waving vein. This is 


a rake vein or perpendicular fiſſure, which opens 


and cloſes at very ſhort diſtances, This vein is 


very near a-kin to the laſt deſcribed, as it con- 


ſiſts of bellies and twitches; but the twitches 
are ſo” numerous and ſo near to one another, 
that there is not room nor diſtance enough be- 


tween them for any of the bellies in this vein to 


open out to any conſiderable wideneſs; and of 
conſequence this vein is never ſo rich and valu- 
able as the laſt mentioned, there not being room 


enough in theſe ſmall cavities or e we 


any conſiderable quantities of ore. 
As the concavities or bellies in this vein are 


ſmall and of ſhort continuance, ſo it generally hap- 


pens that the twitches or grips between them are 


alſo ſhort and of no great continuance; and as 
4917 1 | . the 
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the mall openings and tuitches are ſo frequent 
and near to one another, 1 call this the waving 
vein, as the ſmall bellies in this vein reſemble 
the hollows between the waves on a yodl: of 
water. | 

I have ſeen both lead Wh copper veins. af this 
deſcription, but I have not yet ſeen any of them 
produce a great quantity of ore; and as the ſides - 
of theſe veins are ſo diſtorted by being ſo fre- 
quently ſqueezed together by the numerous 
rwitches, it generally happens that the maſſes of 
ore and other mineral ſoils found in them are 
tortuous, twiſted, and Irregular. 5 
Ihe third irregular vein of the rake ſpecies j 18 that 
which has a great hade or hang. It may be pro- 
per to obſerve, that the perpendicular figures or 
rake veins have a greater or lefler hade or flope in 


proportion to the declivity of the ſtrata, as the 


mineral fiſſure, or vein, is a tranſverſe ſection cut 
at right angles to the lay or bed of the ſtrata; 
that is to ſay, when the ſtrata are perfectly flat or 
horizontal, then the mineral fiſſures we call rake 
veins are perpendicular; when the ſtrata decline 
one or two degrees from the horizontal flatneſs, 
then the vein will have a ſlope of one or two de- 
grees from the perpendicular. Let us ſuppoſe, for 
example, that the ſtrata cut by a rake vein have 
2 declivity to the ſouth of two degrees from the 


1 horizontal line; in that caſe, the vein which cuts 
eq theſe f 
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theſe firata will hade or ſlope as fame amen 
in it two degrees from the perpe 


Gee Ide Mete ip fu deny the Ben, 


and the declivity is ſo ſteep as to be near the 


angle of forty-five to the horizon, the hade or ſlope 


of the vein ſhall be upon the angle forry-five to 


the north, or near it, as theſe veins generally cut 


the rocks at right angles to the beds of the ſtrata, 


or nearly at right angles; and therefore whatever 
be the ſlope of the ſtrata one way, the hade or 


Dope of the vein is as much from the perpendi- 


cular the other way: But then it is alſo neceſſary 


to obſerve, that this can only be ſaid of that rake 


vein which runs parallel to the bearing of the 


ſtrata. There are north and ſouth, and eaſt and 


weſt rake veins, or what is called ſo by miners, 
though they ſeldom anſwer exattly to theſe points. 
The one of theſe cut the rocks in a line parallel 
to the bearing of the ſtrata, and the other cuts 
right acroſs the ſtrata; ſo that theſe two veins in- 


terſect one another at right angles. Now the ge- 


neral bearing of the ſtrata in Great Britain, and 


in all countries under the ſame parallels of lati- 


tude, is nearly from north- eaſt to ſouth · weſt, con- 
ſequently the parallel veins, or thoſe which cut 
the rocks in a line parallel to the bearing of the 
ſtrata, muſt point towards the ſouth- weſt and 

north-eaſt, or thereby; and thoſe which cut acroſs 


the ſtrata, and interſect the parallel veins, muſt 


(wo? 
run or- point- from the north-weſt towards the 


ſouth-eaſt, or thereby, where the bearing and 


declivity of the ſtrata is not warped by any ac- 
_ eidental cauſe, but is fair and regular, according 
IEEE OR INE INE FE the rag. in 192 
iſland, . 

There are alſo other rake veins, beſides the pa- 
rallel and rectangular ones, which cut the ſtrata 
in a diagonal line acroſs the flope or declivity. 
Theſe 1 call, for diſtinction fake, oblique veint. 


Now where the beds of the ſtrata are nearly flat 


or level with the horizon, all theſe three veins may 
ſtand nearly perpendicular; but where the ſtrata 
have a great hang or declivity, the parallel and 
| the oblique veins will likewiſe have a great hade 
or ſlope the contrary way, though the re&angular 

vein, or that which cuts the ſtrata in a right line 
acroſs the bearing, may be nearly upright, when 
the others have in courſe a great hade. The veins 
L eall oblique cut the ſtrata in all directions acroſs 
the ſlope ; of conſequence, they either come into 
or interſect the parallel and the right-angled veins 


in all. direQions, 1 ſhell have See 


the courſe of the oblique vein hereafter; and 
therefore I will drop that part of the hiſtory of 
it here, and will proceed to give ſome account 
of ſuch rake veins as have a great hade or flope.” 
l obſerved before, that the right-angled veins, 
1 5 mays is, ſuch as cut the ſtrata right acroſs, or-in a 

| right 
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pendicular poſition, than the parallel and ob- 
lique veins. 1 explained before, that theſe laſt 


mentioned veins are nearly upright only when the 
ſtrata they cut are near the horizontal poſition ; 


but, when the ſtrata hang conſiderably towards 
any point, the parallel and oblique veins have alſo 
2 conſiderable hade or ſlope, nearly 1 in proportion , 
to the 'declivity of the ſtrata; and it is theſe 


two veins that come under the deſcription of ſuch 


rake veins as have a great hade or ſlope, and 
therefore deſerve to be called irregular veins. 
Theſe veins are generally very troubleſome to 


work, on account of their great hade, and of the 


irregularity of the hade, as thee veins frequently 
vary the ſlope ; and beſides the frequent variation 


of the ſlope or hade of theſe veins, which is of it- 


ſelf a ſufficient Irregularity, the two ſides, or hang- 
er and ledger of theſe veins, are alſo generally very 
irregular, The hanging or. upper ſide of them 
ſometimes riſes up into a concavity, quite out of 
the regular flat courſe of it, and ſometimes again 
it falls down to a.convexity, and if the rock, which 
is the ſubject matter of this ſide, happens to be 
-any. way lax, or. tender, then this hanging fide 
comes to be very troubleſome, expenſive, and dan- 
gerous, and requires much timber to ſupport it, 
even where the vein may be called hard; and if 
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ah vein 8 to be ſoft, it is till work ſup- ö 


port this hanging ſide. The ledger, or lower ſide 
of this vein, is allo irregular, falling into conca= 


vities, and riſing up to convexities. 

The natural hade or ſlope of theſe veins 1 
them abundantly troubleſome to work, and theſe 
additional irregularities of the ſides make them 
ſtill worſe. The greateſt and moſt peculiar diſſi- 
culty in working theſe veins, is in getting the 


work out of them; but as I ſhall perhaps have _ 


occaſion to mention them again in another part 
of this work, in order to enquire into the beſt 
methods of bringing out the work, I will di 
miſs them here, after obſerving, that theſe irregu- 
larities of the great degrees of ſlope, and of the 
convexities and cohcayities of the hanging and 
ledger ſides, are over and- above the irregularities 
met with in other rake veins, ſuch as _— | 
twitches, ', 


1 have dwelt the la upon the hiſtory of the 
rake vein or perpendicular fiſſure, becauſe it is 
the moſt common and frequent of all veins, and 
almoſt the only one as yet wrought in Scotland. 
I ſhould now proceed to. the hiſtory of the Pipe 
vein ; but before I begin with it, I think it is 
proper for me to give a brief account of ſome of - 
the ſtrings, and other partial veins which branch 
: We 4. . 81 out 
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out from the oa; ones, a8 ole properly be- 


long to, and Accompany the rake veins. 
A ſtring, in mining, is a diſcontinued vein or 


mineral fiſſure, which flies out in a right line, but 
with an acute angle from the principal continued 
vein; and when it has ſtretched in that line to an 
indeterminate, though no great diſtance, it then 


terminates in a point, and is ſqueezed out to no- 
thing by the two ſides coming cloſe together, co- 
aleſcing, and having no marks or veſtige of a 


vein; or in other words, it is really the one end 
of the crack or fiſſure, and further forward, the 
ſtratum or rock is whole and unbroken. The 


other end, as hinted already, joins the principal 


vein ſomewhere, and comes into one ſide or 


other of it in an acute angle, but does not croſs 
it; if if croſſes the vein, and is found quite 
through upon the other ſide, it is not a ſtring, 
but an oblique or diagonal vein. When a ſtring 
has really joined and is come into a vein, they 
are afterwards in that line no more two but one; 
the line of the ſtring, and the ſtring itſelf, being 
loſt in the vein, and the vein only continues the 
line of bearing. Theſe ſtrings flie out from the 
veins in all directions, though always diagonally ; 
and they are ſometimes as rich, and I have ſeen 
them for a ſhort time even richer than the vein 
itſelf ; but they at on ſqueeze out, and come to 

nothing 


(* 


e at a leſs or greater diſtance. The reſt 
of the hiſtory and deſcription” of a ſtring is the 
ſame as that of a rake vein or veins as above, to 
which J 1 to 1 ee aan ie 
kepetition: e 

There is ae lpecies of firing which has no 
relation to, nor, perhaps, is not near any vein at 
all. This ſpecies of ſtring; is, properly ſpeaking, 
an imperfect diſcontinued vein, which neither puts 
down to any eonfiderable depth, nor does it ſtretch. 
forward to any conſiderable diſtance upon the line 
of bearing either way; nevertheleſs it may, for a 
ſhort time, look as well, and produce as good'ore, 
and other een nn as a far continuous | 
vein.” TR! vl 155 
The une field in 0 iſland ef lun, 0 upoit the 
weſt coaſt of Scotland, is remarkable for a great 


number of theſe ſtrings, or imperfect diſcontinu- 


ous mineral fiſſures ; ſome hundreds of which 
produced, and now contain, ſome ſmall quantity 
of good lead ore, and yet certainly come to no- 
thing at the depth of a few feet, or à very few 
fathoms, and at no great diſtance in the line of 
bearing; and that not by a twitch and ſuch a coa- 
leſcence of the ſides of the vein as will open a- 
gain further forward in the line of bearing, which 
is an accident common to all veins, but actually 
by the diſcontinuance of the crack where the 


( 324 7). | 
| 6 whole as a number of unbroken 
planks lying one above another. © * 
As I have named the iſland of Ia, wn | 
5 be unprofitable, and it may e . 
to give a brief hiſtory of the ht b in _ | 
, Mand: vil 
The mining field i in Iſla e or, at leaſt, 

chiefly comprehended, or included in a patch of 
limeſtone; I call the limeſtone of Iſla a patch, be- 
cauſe it covers but a ſmall part f the ifland. 
The lime field in Iſla is compact, or nearly as 
broad as long, and is ſome where about ten miles 
cover every way; but perhaps the world does not 

contain a patch of ſtone of any kind which exhi- 

bits a greater number of mineral veins; and it is 
remarkable, that they almoſt all bear ſome e 
lead ore quite up to the day. 
_ .- The lime rock in Ila is moſtly bare, excepting | 
tufts of graſs, and little ſpots of arable ground 
about half an acre leſs or more here and there. 
The ſuperficies of the lime rock being ſo generally 
leen, has given. opportunity for diſcovering ſuch 
avaſt number of mineral veins: Among theſe 
there are a great many north and ſouth, and a 
great many eaſt and weſt veins, or what are ſo 
called, which ' croſs and interſe& one another 
nearly at right angles; and, moreover, there are 
alſo a great many oblique or diagonal veins, which 


croſs and interſect the others at all manner of a- 
cute. 


— 
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FA aiviend obtuſe angles z And de is: wortliy of re. 


mark, that beides the mine 


ral veins, dere art 


alſo an innumerable multitude of whin-ſtone es 


of all ſizes and dimenſions, which croſs and in- 
terſect one another, and which croſs and interſect 
the mineral veins in all manner of directions, ſo 


that the whole patch of lime is curiouſſy cut and 


divided into an innumerable multitude of com- 
partments, or angular pieces of all dimenſtons and 
figures, only that none of them can be very large. 
Some of the whin-dykes are not à foot thick, 
others are two, four, or ſix feet thick, and again 
ſeveral of them are eight, ten, or twelve feet, and 


ſome few a great deal thicker. Many of theſe 
dykes or ribs of ſtone run parallel to one another, 


and croſs and interſect one another. Great num- 
bers of theſe ribs of ſtone riſe up into ridges a- 
bove the ſurface of the ground, the lime being 
weathered, decompoſed, and waſhed” away from 
both ſides of them, and the whin being very hard, 
ſtands the weather better than the ſuperficies of 
the lime. I have ſtood upon an eminence or ri- 
 fing ground there, and ſeen ſome ſcores of theſe 
| whin-dykes i in-my view, croſſing and interſecting 
one another in all directions. The quality of 
theſe whin-dykes is generally a ſpecies of that 
hard ſtone which naturaliſts: call baſalts ; but as 1 
am to give the natural hiſtory of the 'baſales, 
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and of the whin-dykes, in the third part of this 
work, I will ſay no more about them here, but 
juſt obſerve, that they are all mineral veins. 
I am very ſenfible that the moſt of miners will 
ſtartle at this obſervation, and will be loth to own 
that they are mineral veins; however, 1 expect to 
make it abundantly evident, that they were ori- 

ginally the ſame ſort of fiſſure, though filled afrer- 
wards in whole or in part with matter foreign 
from what is called mineral matter. I faid in 
whole or in part; and as a proof of my being 
right, ore has found upon one or both ſides 
of theſe ribs of ſtone; as an inſtance of this, 
Charles Freebairn, a late leaſſee of the mines of 
Iſla, had à rib of ſolid lead ore for ſome ſhort 
time about three feet, and for a longer time 

about two feet wide, running parallel to one of 
theſe ribs of ſtone in the ſame vein, and quite 
cloſe to it; and deeper down in the ſame vein, 
he had a conſiderable wideneſs of ſoft mineral 
ſoil, with ſome lead ore in it, upon the other fide 
of the ſame rib of ſtone, I examined this vein 
myſelf, and inveſtigated the truth of the circum- 
ſtances, only 1 did not ſee the ore at its full wide- 
neſs; but both the maſter and the miners aſſured 
me that they had it ſo wide ſome time before I 
was there; and, moreover; 1 ſaw both ore and 
1 ſoil upon one fide of ſome, and upon 
eee both 


cm). 


boch ſides: of ethers; at the ſurface of the ground 
, ee e mining fiel. | 

I obfſerved before that this mining field con- 
tains a great number of good north and ſouth 
veins, and likewiſe a great number of good eaſt 
and weſt veins, all of which cut and interſect one 
another nearly at right angles; that there are 
alſo a great number of diagonal veins which in- 
terſect the others at various acute angles, be- 
ſides prodigious multitudes of ſtrings and imper- 
fect veins, numbers of which branch off from the 
principal veins, and others are quite detached 
from them; and it is a true, but ſurpriſing fact, 
that ſome hundreds of theſe veins, perfect and 
imperfect, have been tried, and ſome lead, leſs or 
more, found in them all, 

The phenomenon of ſuch veodiglow anal 
of ſuperficial with within ſo ſmall a compaſs of 
ground, not above ten miles over, ſtruck me with 
ſurpriſe, and, therefore, I made fome enquiry 
about it, and I was informed, that ſome time ago 


à a company of Glaſgow merchants took a leaſe _ 5 


olf this mining field, and their method of work - 
ing it was as ſingular as it was pernicious to the 
future welfare of the mines. Whether I was 
told that they had any practical miners there or 
not, I do not now remember; however that may 
be, their principal way of procuring ore was by 
employing and . the pealantry of the 
illand 


« . 


illand to dig and raiſe the ore at ſo much per 9 
Which is a certain weight or meaſure; and in 
conſequence of ſome ore being ſeen at the ſurface 
in numbers of veins, the country people ſearched, 
dug, and rummaged the whole face of the min- 
ing field. They laid all the veins open to the 


day, like a trench or ditch, where they found 5 


any ore. In ſome places they did not go down 
above two or three feet in the veins and ſtrings, 
at moſt not above two or three fathoms, when 
they generally came to more water than they 
could caſt out with a diſh; and as they had no 
pump, windlaſs, nor other apparatus for drawing 
buckets, they could neither bring out the water 
nor the work to a greater depth conveniently 
than about two or three fathoms. _ 
No doubt this imperfe& method of ruſtic min- 
ing would produce a conſiderable quantity of 
good ore for the time; however, it had a moſt 
pernicious effect upon the mining field for the 
future, as they went down every where in ore as 
deep as they could for water; and as they cut 
up the veins along open to the day, they are 
now ſo many wet ditches, which receive all the 
ſurface water, which conceals the ore they left 
in the ſoles, and it is not eaſy getting down to 
examine it in a long ditch of water. However, 
ſeveral of them have been examined, and very 
good ore found in ſome of the veins, and ſmal- 


inches, have been ſeen in the ſoles of Au 


5 Wy theſe ſuperficial old works. 


I haboured very hard about three wells in 


| wy iſland of Iſla, viewing and inveſtigating the 
mineral appearances, and declare I never ſaw, nor 


do I ever again expect to ſee, ſo many good and 


regular veins ſo near to one another, in many of 
which good ore has been found and wrought ; 3 


and there is ore very well worth beginning upon 
in the ſoles of the ſuperficial works above de- 


ſeribed, in a conſiderable number of 9 . | 


promiſing veins. 
There are ſeveral rivulets and rills of water in 
the neighbourhood of the mines, and good ſitu- 


ations for reſervoirs, which, if properly made uſe 
of for water engines, the mines of Iſla might be- 


come very profitable, extenſive, and durable. 

I beg leave to enter a caveat here againſt any 
ſuſpicions of partiality. I never ſaw, nor do I 
know any thing in the world about the proprie- 
tor of the mines of Iſla, and I ſolemnly declare 
that any hints of information conveyed in this 


hiſtory ſhall be abſolutely free, independent, and 


impartial, and ſuch = 1 . n Lo uſer to 
poſterity. a 
I am fully convinced of 5 great value of te 
lead mines now under water in Cardiganſhire, 
and the ſouth-weſt corner of Montgomeryſhire, 
vol.. | 1 | and, 


ler ribs of 800 ſolid lead ore, from three to fix 2 
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and, therefore, I ſhall hereafter give ſhort hints 
concerning them, merely to point out where a 
treaſure lies hid, which can be of no farther uſe 
to me than the pleaſure of endeavouring to 
make it uſeful to others, by communicating ſotfte 
hints of my knowledge of it, and the hints about 
the mines of Iſla, and all others, of whatever kind, | 
© ſhall proceed from the ſame principles. 
I know very well that a great deal of the beſt 
lead in the iſland of Britian lies under water, and 
if I can give any uſeful hints about ſo valuable a 
ſubject, I ſhall in fo far be an uſeful member of 
ſociety, which is an ambition I wiſh my mind to 


ned wx, 


1vil now return from this 3 to pro- 
ſecute my account of ſome of the ſmaller branches 
of the mineral veins, and the next I will take no- 
tice of is a bar. 

A bar is a ſhort diſcontinuous vein, which runs 
between two parallel veins, either right acroſs, 
or in a diagonal direction, and joins them both 
together, that is, the one end of the bar comes 
into one of the veins, and the other end goes in- 

to the other vein; but it does not croſs either 
of them—it joins them together like the letter 

A flew is an irregular diſcontinous mineral 
fiſſure, ſtriking out from the principal vein in an 
: uncertain 


cu) 


uncertain direction, and which celacrelly King in 


a very flanting irregular poſition. Theſe im, 
perfect mineral fiſſures ſeldom ſtretch out to 
any conſiderable diſtance from he im 
veins. 

A back is a een file, which often re- 
ſembles a ſegment of a circle. The back breaks 
off from the hanging ſide of a vein, ſtrikes out to 

a leſs or greater diſtance, fetches a ſweep, and 


comes back into the ſame vein again at a e | | 


from where it ſets out. 
All theſe inferior branches produce good ore 


in ſome mines. Ore is ſometimes found in ſo | 
many ſhapes and ſituations accompanying good 


veins, that it would be too tedious to trace it 


through all its various appearances, if they could 


all be recollected; but as I think the enquiry of 
no farther conſequence in this place, I will drop 
it at preſent. Some part of it will be reſumed 
when I come to point out ſome other beds of 
a metallic ores beſides regular e veins. 


4 


The ſecond mineral vein I am to > deſcribe. is the 


pipe, and the deſcription of it will be very diffi- 
cult, as the pipe at beſt is but an imperſe® and 
irregular veil. 
A pipe vein reſembles in many reſpedts a huge 
irregular cavern, puſhing forward into the body 
of the earth in a ſlanting or ſloping direction; but 
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many of them with very different degrees of dans 
ſome of them having but a few degrees of flope 
from the horizontal flatneſs, and others.declining 
precipitately, ſo as to be nearer the perpendicular 
_ poſition than the angle forty-five. In ſhort, they 
ſtand in all poſitions between the -perpendicular 
and the horizontal. The pipe, as I hinted above, 
is like a huge irregular cavern, which puſhes for- 
ward in a ſloping direction, until it goes down out 
of our reach, but it is bounded by rock on all 
hands. The pipe in general does not cut the 
ſtrata like the rake vein, but it is an opening be- 
tween them, ſo that if the lay or poſition of the 
ſtrata is nearly horizontal, ſo is the bearing of the 
pipe; but if the declivity of the ſtrata is preci- 
pitate, the pipe ſhoots down headlong almoſt like 
a ſhaft, Some pipes are very wide and high, 
others are very low and narrow, ſometimes not 
- large as a common mine or drift, and one's: 

again are of all the mean dimenſions. _ 
Some pipe veins are hard and others are bolt. 
The hard pipes contain all the variety of mineral 
matter which is commonly found in hard rake 
veins. Some of them are found quite full of ſo- 
lid ore, others are full of ore, mixed with ſpar, 
rider, &c. and ſome again are full of ſpar or 
rider without any ore at all. Large pipe veins 
full of folid ore are generally exceeding rich. 
Theſe ſometimes open out on the right and left- 
| . 1 hand 


hand to a great many fathoms wide, and it fre- 
quently happens that they riſe up into the roof 
and fink down into. the ſole at the ſame time, fo 

that the pipe, which perhaps was not before 
much above a fathom high and a+ couple of fas 
thoms wide, ſwells out ſuddenly into a prodigi- 
ous belly, which in bearing pipes proves im- 
menſely rich; but all the hard pipes are not of 
ſuch ſpacious dimenſions, nor do wa th all _ 
out into ſuch large bellies. —_ 

I ſaw them working a pipe in Denbighſtire' in 
Wales no wider than a good mining ſhaft or 
coal- pit. This pipe was almoſt round, and it 
put down in the rock with a ſlope between the 
angle forty- five and the perpendicular. It was 
quite full of good lead ore, about ſix feet dia- 
meter. I ſay diameter, becauſe the vein or pipe 
was of a tubular form, and quite full of ore. 

Some of the largeſt loughs or open caverns de- 


ſcribed above are met with in hard pipe veins, _ 


concerning which I will fay no more e as 1 
were fully deſcribed before. 

Soft pipe veins are. as frequently met wich, as 
the hard; that is ſuch as contain foft mineral! 
ſoils within the tubulous concavity of the pipe. 
The ſoft mineral ſoils have been deſcribed above, 
and therefore I need ſay no more about them here. 
The ſoft pipes are found in various poſitions as 
well as _ hard: N put down with, ; a quick, | 


and 
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and others with an eaſy ſlope. The ore Is found 
imbedded and buried among the mineral ſoils in 
the ſoft pipes, much in the ſame manner as in the 
wide and bellied ſoft rake veins, as deſcribed a- 
| en to which I refer to avoid repetition. 
It ſhould be obſerved, that pipe veins do not al- 
ways approach the tubular form. Several of 
them are much wider than they are high, and 
theſe flatter pipes frequently conie to be very low 
between the roof and ſole, or upper and nether 
ſtratum, towards the ſkirts or extremities of the 
pipe upon the right and left hand. I will alſo 
obſerve, that all pipe veins do not continue be. 
twixt two diſtin beds of ſtone. Sometimes they 
burſt their way up through the ſtrata, and then 
they have a much greater ſlope than the ordinary 
declivity of the ſtrata where they are found, 
I I will further obſerve, that in ſome mining fields 
two or more pipe veins run parallel to one an- 
other, and ſometimes very near to one another. 
When two or more pipes run parallel to, and 
near one another, they are then generally flatter 
than a fingle one, and approach ſomething near 
the figure and deſcription of the ſtreeks or flat 
veins, which are to come next under conſidera- 
tion; and it ſometimes happens, that in ſome 
particular places the ſkirts or ſides of two parallel 
pipes approach ſo near to one another, as to come 
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; wrought out of both, there will be 4 hol or 
communication made between them. This gene- 
rally happens only when one of them flies out 
wider than ordinary into the ſide next the other. 
The bearing of ſuch pipes as continue between 
the ſtrata is exactly the ſame as the declivity of 
the ſtrata; that is to ſay, the bearing of ſuch runs 

parallel to a line drawn acroſs the ſtrata from 
crop to dip; and it ſhould be underſtood, that 
pipes have no horizontal bearing whatever: 
Their bearing is in a declining or ſloping line, 
and is towards the ſame point of the compaſs as 
the declivity or dip of the ſtrata. 
I obſerved before, that the ſlope of one of theſe 
| pipe veins is the ſame as the declivity of the ſtrata 
in the mining field, and even in that part of the 


| field where they are found; and as the declivity 


of the ſtrata is extremely various, and changes ſo 
often, the ſlope of theſe pipes muſt be as varus 
in different places. 

With reſpe& to the other ſpecies of pips" veins 
which have burſt their way up through the ſtrata, 
it is more difficult to point out their bearing, as 


they generally dip down precipitately, and may 
be ſaid to have no bearing at all, as the one end 
dips down towards the center, and the other end 
points up towards the ſurface ; and ſuch of them 
as do not ſtand ſo near the perpendicular, ſeldom 
or never run in any ſtrait line whatever, but wind 
downwards 
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+ parts of « this fort of pipe will ballen 
eee fathoms as perpendicular as 
a coal pit or ſhaft, and not unlike a clumſy round 
or oval ſhaft, both as to figure and ſize, and then 
it will turn away to one fide or other with leſs or 
more ſlope: It is uncertain which way it will lope 
until we ſee it in working ; and theſe pipes fre- 
quently open and contract again as we go down 
in them, and ſometimes they will ſwell and belly 
out to an enormous wideneſs, and, lower down, 

they will contract again as narrow as ever. 
This ſpecies of pipe veins are generally more 

Irregular than thoſe which continue between the 
ſtrata; but they have this one advantage, that 

they are generally nearer the perpendicular 
poſition, and therefore it is eaſier to fink ſhafts in 
them ; however, they do not all put down ſo near 
the perpendicular poſition ; ſeveral of them have 
a great ſlope : But whether they ſtand nearly up- 
right, or hang with a greater ſlope, they are all 
irregular and winding leſs or more, and they all 
contract and dilate greatly i in widenels as we 8 
down in them. TT 0 

The next bed of the metallic ore that comes 

under conſideration is the reef, or flat, or dilated 
vein, which is the third in the order ſet down of 
thoſe I call principal veins. Neither this nor the 
125 pipe 
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2 pipe can come 7 the 1 of mine- 
ral fiſſures, as in fact they are no fiſſures at all. 
The flat or dilated vein is a ſpace or opening be- 
tween two ſtrata or beds of ſtone, the one of which _ 
lies above, and the other below this vein, in like 
manner as the roof and pavement of a ſtratum of 2 
coal are above and below that coal. When the 1 
ſtrata between which this vein is found lie nearly 
parallel to the horizon, the vein is likewiſe in the, 

lame horizontal poſition ; and when the ſtrata v. 
ry from the horizontal poſition, the dilated vein 8 

varies likewiſe with the ſame degree of declivity ; 0 | 
and. this of neceſſary conſequence, as this vein 

does not burſt the ſtrata, but always continues 
between the ſame two beds of ſtone, __ 
Theſe flat veins lie between the ſtrata in fey, 
reſpeQs, as ſeams of coal are found; at the ſame _ 
time I muſt obſerve, that there is no further re- 
ſemblance between them, than that they are both. 

found between the ſtrata, and that they have 
exactly the ſame horizontal or declining poſition 
as the ſtrata of the place where they are found: in 
theſe reſpects they are to be inyeſtigated upon the _ 
ſame theory as the ſtrata or ſeams of coal; ane 
there is alſo this further reſemblance, that theſe | 
veins are ſubject or apt to be interrupted, broken, 
and thrown up and down by dykes, flips, and 

| other interruptions of the regular ſtretch or plane 
poſition of the ſtrata, in the ſame manner as in 
VOL. I, WW: the 
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the ſeatns of coal, with this Iiference only, viz. 
that in working coal theſe interruptions are gene- 
rally real troubles, and getting over them is ſo 
much pure loſs of money and time; whereas, on 
the contrary, when they are met with in work- 
ing a flat vein, they often prove a great advantage, 
as they are, in fact, other mineral veins of diffe- 
rent denomination and deſcription; ſo that as often 
as theſe interruptions are met with in the flat vein, 
it is an adventitious increaſe of the reality, or, at 
leaſt, the chance of meeting with more treaſure i in 
the ſame field. In other reſpects, the theory of 
the flat vein and the ſeam of coal are widely dif- 
ferent : The ſeam of coal preſerves an equal thick - 

neſs betwixt roof and pavement, and, in fact, is 
4 ſtratum fully as regular as any of the ſtrata 
above and below it; whereas, on the contrary, 
the flat or dilated vein is only an opening or ſpace 
between the ſtrata, of very unequal depth or height, 
which ſpace is always filled with mineral matter. 
Sometimes thefe flat or ſtrata veins, as they might 
be called, open wide betwixt the roof and ſole, or 
lid and ſole, which openings contain a variety of 
mineral matter ſoft and hard, and generally with 
a leſſer or greater mixture of ore, and not unfre- 
quently the whole ſpace is filled with good ſolid 
ore. The flat or ſtrata veins are frequently diſ- 
covered by ſinking or working downwards in the 
rake veins ; and when it ſo happens, it is reckon- 
Ts 7g 


5 ed a Rds accident, a as they can turn ff, and _ | 


away horizontally in it, with the ſame ſhaft, ere. 


if it be found rich enough. In ſome mining fields 
| they actually do work in the perpendicular, and 
in the horizontal or flat veins at the ſame time, 


and with the ſame ſhafts, engine, or level, &c. 
Thaeſe flat veins found between the ſtrata are 
, Fee in ſome mining fields in ſeveral ſpecies 


ol ſtone; but they are moſt frequently found in 
ade lying either in a horizontal or declining 


poſition. 

Some Engliſh miners call the flat veins arte } 
| and when they have both a rake vein and one of 
theſe in the ſame field, they diſtinguiſh them by 
the appellations of the vein, and the fereeh. By the 
word /treek they mean ſtretch, or a vein between 
the ſtrata which ſtretches or ſpreads i in a horizon- 


tal poſition. But theſe veins are not all found 


in the horizontal poſition: 1 haye ſeen great 
numbers of them in a declining poſition, which 
muſt neceſſarily be the caſe, as theſe veins are 
always found between the ſtrata, and are them- 
ſelves in reality imperfect ſtrata, and therefore 
they muſt of neceſſity have the ſame decliyity as 


the ſtrata, which is found in all degrees between | 


the vertical and the horizontal poſition, 
I haye ſeen a great many of theſe veins in ar- 
aasee ſtrata of the mountain rocks, in which 
| the 
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the vein itelf l 18 ; frequiMly nothing elſe bot * 


foft argillaceous ſtratum, often containing nodules 
or maſſes of pyrites, ſpar, quartz, and other Tones, 
which, upon breaking, are found to hold a leſs or 


greater quantity of lead ore ; and ſometimes theſe 
' Gftiſh argillaceous veins contain nodules and maſ- 
 Tes of good ſolid ore; notwithſtanding, 1 believe 
theſe argillaceous ſtrata veins ſeldom hold fo much 

ore as to be worth working, at leaſt not near the 


ſurface. It is common in ſome places to ſee theſe 
argillaceous ſtrata veins of various dimenſions, 
from a few inches up to ſeveral yards thick; how- 


ever, when the clay is ſtrong, and 'of a coheſive 


quality, I would not adviſe much trial to be made 
in them; but if it be lax, and of a friable texture, 
with "WD ore, let them follow their on n incli- 
nation. 1 EI | 

_ I obſerved before that is flat © or ſtrata veins 
are not cracks, fiſſures, or gaſhes i in the ſtrata like 


2 the rake veins, but, on the contrary, they are al- 
ways found between the ſtrata, and are them 


ſelves imperfett ſtrata, or at leaſt each of them 
occupies the place of a ſtratum, fo that there is 


a very wide difference i in the theory of theſe two 


ſpecies of veins, the rake yein being always a 
longitudinal fiſſure, or break, acroſs the ſtrata i in 
ſome line of direction, in which caſe the vein is 
the chaſm or ſpace between the ſides of that lon- 
gitudinal fracture; : whereas, on the * 

| the 
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t 5 
8 tween two layers 5 7 which 1 5 is gene; 
rally filled with ſome mineral matter or other: 7 


But notwithſtanding. this wide difference i in the 
theory « or natural hiſtory of theſe two. ſpecies of 
veins, they frequently have a very ſtriking, like- 


neſs and agreement in their internal contents, Ape. 


pearance, and accidents, The flat or ſtrata veins 
open and cloſe as well as the rake veins. Some⸗ 
times the ſcratum, which i is the immediate roof 
or lid of this yein, comes down and j Joins cloſe 
to that below it, to that degree, that there i is per- 
haps. no ſpace | left between them, and little or no 
vellige of a vein left ; 5 and theſe twitches, or 
coming together of the roof and ſole of the vein, 
will continue to a leſs or greater diſtance, and 
the vein be entirely, or in part, ſqueezed. | 
from betwixt the two layers of ſtone, ag is found 
in the rake veins when they check, or their, "9 


R 


continue of a moderate = pretty 1 heigh 


between the roof and ſole for a conſiderable 4 


tent, and at other times the roof and ſole come 
together, an and open again at ſhort diſtances. 
Sometimes the ſpace, which we may call the 
concavity of the vein, is but low betwixt the 
roof and ſole, ft that when the ore is worth 


working, part of the roof or rock above i it. mult 
be worked away with the ore, to give the workmen 


room 


<>. 


8 


: 
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room to advance; and at other times "they open 
wider or higher, fo as to give room enough for 
a good body of ore; and, again, they ſometimes 
open up to an enormous height, which may be 
called the bellies of theſe veins. 

The ſtreek or dilated veins are found both 


, hard and ſoft : Some of the hard ſtreeks contain 


a good body of ſolid ore, others produce ore 
mixed with ſpar or vein-ſtone, rich or poor ; Wo 
and ſome of them again are found. to hold no- 

thing but ſpar and vein-ſtone, without any ore 
at all. Leſſer and greater bellies, with loch-holes, : 
or open cavities, with other accidents and altera- 


tions, are found in theſe veins, which In many , 
|: cope reſemble the rake veins. | 


In ſoft ſtreeks the ore is ſometimes Py in 


| large bellies, but more frequently in flattiſn glebes 
or maſſes, generally lying nearer the ſole than 


the roof. The ore in theſe ſtreeks often lies 
in large irregular cakes upon the floor or ſole, - 


and fometimes ſeveral layers of theſe cakes are 


found one above another, quite up to the roof of 
a wide vein, with ſoftneſs or ſoft mineral ſoil fil- 


ling up the ſpaces between the ſeveral flartiſh 
maſſes. 


It ſhould be obſerved here, that 7 URS two or 
more checks or twitches in a ſtreek or flat vein 
run in a parallel, and arg at no great diſtance 


from one another, the ſtreek has then a near af- 


a 


03 


finity to one fort of the pipe vein; and when the 
parallel witches are near one another, and that 
the concavities of the veins riſe to a conſiderable | 
height between the twitches, they go then under 
the denomination of Fes, and are worked: as 
ſuch. 

I obſerved Wil FE: the ſpecies 1 pipe "which 
approaches in affinity to the ſtreek, lies between 


the ſtrata, and conſequently it 5 the ſame de- 


clivity as the ſtrata in like manner as the ſtreek, 

ſo that there is an original affinity between them; 

and when twitches run parallel in one of theſe 

ſtreeks, and the roof riſes up to a conſiderable ca- 

vity between the twitches, the name BY is Pn 
impoſed by the miners, 


The fourth and laſt capital vein I am to take 
notice of is the accumulated vein. The accu- 
mulated, concentrated, or conical vein is not 
_ eaſily deſcribed, ſo as to convey a diſtinct idea 
of it. Some of theſe veins approach to the form 
of vaſt irregular cones, and others of them have 
ſome reſemblance of inverted cones; but what= 
ever is the form or deſcription of this mineral 
repoſitory, it generally contains a great deal of 
wealth in a ſmall compaſs of ground, the accu 
mulated veins 85 1 the richeſt of all 
mines. . 
Sonde of theſe yeins reſemble many of the pipes, 
TL. 
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differ from the pipes in the interior ſtructure. 


0 344 I” 
bed in their Alpping doun from the ſurface, 


either in a perpendicular or a flanting direction, 
and in their being encompaſſed and circumſerib- 


ed on all ſides with rock; but they frequently 


b 


The accumulated vein is often pretty narrow, 


or of ſmall diameter above, and very wide at a 


conſiderable depth down from the ſurface, and 


ſome of them open out to an enormous width 
as we ſink down in them; but the moſt remark- 


able diſtinction between the accumulated and the 


? pipe vein, which lays moſt claim to our atten- 


tion, is the radiated form of the accumulated or 


concentrated vein, from which a number of leſſer 


veins or mineral fiſſures diverge every way, and 
ſtretch ſome of them to a leſs, and others to a 
greater diſtance, from the main pipe or body of 


the vein, in which the one end of each of them 


concenters. 
The main pipe or ſhake of 12 3 


vein reſembles the inſide of a glaſs-houſe, and 
the vaſt capacity of this vein is often ſtored with 
a rich body of metallic ore; frequently bedded 


with ſoft mineral ſoil; but the veins and branches 


Which join this pipe, and diverge from it, com- 
monly reſemble our rake veins or Fp en 


mineral fiſſures. 

When the ore is worked out of a large accu 

mulated vein, it exhibits then a horrid frightful 
mu 


r 


rms 


gulph, Sion" of which may be ay or PS. a e 
eee eee ee e „ 
a great depth from the ſurface. — 
From ſome of theſe large 'pipes, A greater, | 
and from others a leſſer number of nearly per- 
pendicular fiſſures, or rake veins, meet and join in 
one common center, from which they fpread out 
like radii'to different diſtances from the maih 
body of the ſhaft or cone; and theſe branches 
frequently contain rich bodies of ore, which be- 
ing worked 'out, there remains a vaſt perpendi- 
cular arched Ly; as it were hanging 157 5 | 
=. 
We ſee nothing in this pragics of idling ſo 
awful and tremendous as the excavations of large 
_ accumulated veins which have proved rich in ore. 
The mining ſhaft or pit for drawing up the ore, 
and for deſcending down to the works, is fre- 
- quently ſunk upon the vertex of the cone or per- 
pendicular pipe; and when you deſcend fifty or 
fixty fathoms down in one of theſe ſhafts, you 
are then ſwinging in the middle of an immenſe 
void ſpace, where you ſee on all fides rugged, 
 frightful, hanging rocks, which threaten to fall 
upon you and cruſh you to pieces. : 
The excavations of the perpendicular i krregu⸗ . * 
lar pipe is of itſelf ſufficiently frightful ; but 
when the hanging rocky ſides of the main pipe | 
or cone are ſlitted up and opened, perhaps from 
VOL. 1. i OY top 
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ws” "a 1 Fa in many ads, in wotkink the 
CTCTlollateral 1 veins, the appearance of this 
EG 5 . horrible ae is may e ee a 15 
There is, as ö We hve. a e of the 
need vein, Which reſembles an irregular 
Inverted cone, or the inſide of a glaſs-houſe turn- 
ed upſide down. Some of - theſe inverted veins 
are found ſo wide at the ſurface of the earth as 
to ſhew at firſt no appearance +0 vein, as no- 
thing is ſeen but a prodigious neſt or heap of ore 
| huddled: together, until they go down ſome con- 
ſiderable depth, and then they find that the ore 
is circumſcribed or. encompaſſed by rock on all 
ſides; and though they continue conſiderably 
wide 7 ſome, time, yet they grow narrower by 
degrees as we go down in them, until at laſt they 
contract within the compaſs of one of the erect 
K veins which was deſcribed above. 
= 1 obſerved. before that fome of the pipes are 
1 1 Fery irregular at all depths,— —ſometimes ſtanding 
33 nearly erect, and then turning to a flanting or a 
—_ _ ſpiral poſition 3 and with reſpect to the capacity 
of this pipe, it is ſometimes of middling wideneſs, 
but it often contracts and dilates again to various 
_ dimenſions, and it ſometimes, opens out to-ap 
enormous wideneſs far down as well as at the 
4 0 when it n be called an accumulated 
vein. 
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When 2 EE pipe is very in at 165 Jul hg - 


i it ins with propriety be called an accumulated” 


vein, as there is often found in it a great body of 5 
ore as. it were accumulated in one heap, and 


etimes more treaſure is raiſed out of one off 
theſe in a few weeks than can be raiſed out of 
ſome mines in ſo many years, even when they 


2 5 are worked with profit, and the accumulated oe -* 


is generally” raiſed with very little trouble and 


colt; in he mea og of” wenn e of working 5 


other Thaw. I, 4203; 


Many iron W are e and in this d rn 
of vein, and lead and copper ores are frequently's 
found and worked in both the ſorts of accumu- 
lated veins. A rich body of lead ore was found 
and worked in Yorkſhire à few you ago, in 


what 1 ou the/inverted conical deln. , 
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0 date now gone through the natur 


_ viz, che Rake, the Pipe, the Flat or Streck, and 
the Accumulated Veins, which are the principal 


repoſitories of the greateſt quantities of the me- 
tallic and other mineral ores e ae n 


within the ſurface of the earth. VV 


It may be proper for me now to F that 


| Mister y, 
and deſcription of the four capital mineral veins, 
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mineral veins are ſubject to ſeveral accident? ; 


which may be met with in the progreſs of work- 
i _ e ſome * ICS: are the more dan- 


g gerous, | 
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gerous, as 0 may occaſion the entire low of the 
vein, if not well underſtood ; ; and, therefore, as | 
it is poſſible that theſe troubles or. accidents are, 
not in general ſutkciently well known to all min- 
ers, they deſerve to be inreſtignced with atten= 
tion, 5 
yes | obſerved before, that the flat vein. found 
between the ſtrata is frequently. liable to be 
tywitched or ſqueezed out by the roof and ſole 
coming together; : however, when there is no 
more in the caſe than the roof and ſole coming | 
together, they are always ſure that the vein, will 
open again, and that they will find it again upon. 
the ſame level when me have cut en that 
| ſqueeze or twitch, * | 
"Theſe grips or twitches are generally pretty well. 
underſtood by all miners who have been uſed to 
flat works ; but there are other troubles or acci- 
dents incident to theſe veins, which are not ſo ge- 
netrally known, nor ſo eaſily inveſtigated; ſuch, 
as dykes, Lips, gaſhes or chaſms, the ſame as are 
met with in the coal and coal ſtrata, which have 
been deſcribed already; nevertheleſs it may be 
neceſſary to touch briefly at what has been ſaid 
about them. The flat ſtrata veins, as well as the 
ſeams of coal, are ſubject to be interrupted and 
cut aſunder in two by whin dykes; by dykes f 
fofter ſtone; by dykes of imperfect indigeſted 


4 flows by a all forts of clay * wet and dry, 


hard + 


"ws 


hard and ſoft, homogeneous and. compound, ot 
mixed with gingle, gravel, &c, They are alſa 
bje& to be interrupted and cut. aſunder by 
gaſhes or chaſms, which are generally filled with 
gingle, gravel, ſang, or looſe earthy matter; and 
all theſe dykes. and gaſhes are wide or narrow, 


difficult or eaſy to get over, the ſame as in the coal 


and coal metals, which were particularly explained 
before. The ſtrata, or flat vein, as well as the 
ſeam of coal, will be found nearly upon the ſame 
level upon both ſides of the dyke and of the gaſh. 
Theſe veins are alſo liable to be interrupted; 
and thrown off their level by. flips. When a flat 
or ſtreek vein meets with a ſlip, it is thrown ſo 
many feet or ſo many fathoms up or down in the 
ſame. manner as the ſtrata of coal, where this 
trouble was fully explained. There is one ma- 
terial circumſtance relating to this flip in the ſtreek” 
vein, which I hinted. at before, and will now re- 
| peat, viz. that a flip in the ſtrata is always a rake! 
vein; a flip in the ſeam of coal, in any other 
. Ani; and in the ſtreek vein, is one and the ſame 
_ thing in natural hiſtory ; therefore, when a ſtreek- 
vein is thrown up and down out of its ordinary 
courſe and level by one of the rake or flip veins, 
if the ſlip happens to be tolerably wide, and to 
contain more or leſs of ore, or of other promiſing 
mineral ſoil, there is in that caſe no danger; it 


| may rather be thought a lucky accident. They 
will 
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will follow the rake vein up or down whiebereft 
way it has thrown the ſtreek} until they meet will! 
it again, and then they will Work one or both of 
them as they prove or appeat r worth while: 2% But; 
on the contrary, if the lip or rake vein happens 
to be in a cloſe twitch in that place, and that the 
two ſides of the fracture are cloſe and cemented 
together, in that caſe there is the more danger, as 
ſome of theſe ſlips which throw the ſtrata and flat 
veins a great many fathoms up or down, are ſo 
cloſe and impereeptible, that the flat vein may be 
loſt without the utmoſt attention. Exactly the 
ſame circumſtances will happen in'this caſe in the 
flat vein as in the ſeam of coal. When the vein. 
is cut off by the flip; and thrown off cits former 
level, the miners meet ſirm ſtone i in the face, in» 
_ ſtead of their vein, and hen they touch this 
ſtone, if they are perfect in the hiſtory of the 
ſtrata above and below their vein, and recognize 
the ſtone which meets them in the face, they can 
then make a near gueſs how far the vein is thrown 
off its former level. If it is a down flip, the vein 
will be cut off firſt above; but, on the contrary, 
ift be an up ſlip, it will be cut off firſt below, 
and there will always be ſome mall veſtige, al- 
though it ſhould be no more e EY cloſe. Joint, to 
ſhew which way the hein is gone; ; and. if they 
are not well verſed i Es hiſtor f. the ſtrata or. 
War ſo as to n how far 2250 flat vein is 
Ita | - thrown. 
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3 off its Cs 1 it may be necel lary to | 
follow the cloſeſt yiſe. or veſtigia, to prevent the 5 
danger of loſing the ſtreek or flat vein. The ſtreck i 1 
will ſtretch or ſpread out again upon the other 
ſide of a ſlip, much the ſame as it did before it 
was cut off by it, and as the ſeam of coal does. 
Theſe breaks and.irregularities, of the ſtrata are 
generally diſtreſſing troubles in the coal field; but 
they do not always proye ſo diſtreſſing in the + 

mining field ; very 3 oem er ae Ae che con- 

trary. 1 1 
vil; have fin 6 ore 1 one e upon both kides z 

of a whin dyke ; and the gaſhes in the ſtrata, as 

I hinted kefores often A Prove vary: rich and d fruit 5 
ful Yes: tn n ff ay1 16/8011; 93 Re 
Ihe flips, w w are 3 moſt numerous f al „ 
the interruptions of the regularity of the ſtrata, 
are alſo the moſt frequent and the moſt durable 
mineral veins; ſo that there is always, at leaſt, 
the greater hens the more of theſe interruptions ' 
of regularity are found in a mining field; and for 
a very good en becauſe er are all mige 
veins. 

The rake veins or as y- are 
frequently checked and interrupted. by the ſides 
of the vein coming cloſe together, both in the 
longitudinal and perpendicular direction, and in 
theſe checks or twitches, the ſides of the fiſſures 
are often ſo cloſely preſſed bh that every 
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veſtige of a mineral vein is ſometimes entirely 
ſqueezed out. However, as I obſerved before, 

experienced miners are ſo accuſtomed to theſe 
' twitches, that they are ſeldom in danger of loſing 
the vein by them, excepting in the caſe of their 
continuing too long, there being always ſome 
dark imperfe& veſtige of the courſe of the vein 
remaining, though ſometinies hardly perceptible, 
the two ſides being clapped as cloſe ue gene as 
the joint between two hewn ſtones. ; 

But the perpendicular fiſſures are ſubje& to 

ſtart aſide to the right or left hand, which is ſome- 
times a more dangerous accident than the twitch, 
becauſe it is in general leſs known. When one 
of theſe perpendicular fiſſures ſtarts aſide, the mi- 
Aqueezed out as effeQually as in the common 
twitch; and there is moreover this material diffe- 
rence between the two accidents, viz. When a 
vein is ſqueezed out by a twitch, there remains 
ſome veſtigia of the vein keeping the fame per- 
pendicular poſition and longitudinal bearing as 
the vein, before it came into the twitch ; on the 
contrary, when a vein is cut off by a Nart, or 18 
thrown to one ſide, there remains not the leaſt, 
joint or veſtige of the vein in the line of its for- 
mer courſe, becauſe it is ſtarted or thrown into 
one fide quite out of its former courſe or bearing, 
and therefore it is the more neceffary in this cafe 
| x ee 
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to examine carefully all circumſtances relating to 
this accident, as there are, I am perſuaded, many 
good and valuable veins entirely loſt by it. 
A xake vein is thrown off its courſe to one fide, 
either by: a cloſe joint, or an open croſs vein. 
When a vein is ſtarted; or thrown out of the line 
of bearing, into one fide or other, it is proper to 
bſerve, that the vein in this caſe is always cut 
off by a ſmooth joint, which meets the miners 
full in the face, inſtead of the vein ; and behind 
this joint, ſtraight forward in the line of bearing, 
there is not the leaſt appearance of the vein, be- 
cauſe: it is thrown off its former courſe to one 
i des 6M 
There is one 5 8 to «this 
back Joint which deſerves to be particularly re- 
marked, viz. If the vein is ſtarted into the right 
hand fide, the ſmooth joint which cut it off meets 
the miner firſt on the left hand; and, on the 
contrary, if the vein is thrown into the left hand 
ſide, the joint meets the miner firſt on the right 
hand, and fo paſles on in a ſlanting or diagonal 
direction acroſs the forehead of the mine, or fore- 
moſt working in the vein : That is to ſay, a per- 
pendicular joint or cloſe fiſſure throws the vein 
to one ſide in the manner now deſcribed ; but 
if it be a horizontal joint, it comes in acroſs the 
ſoles, and: the vein is eut off horizontally, and 
loſt entirely i in the former direction as they work 
l „„ | downwards, 


Pa 
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downwards in it. The ſame rule is to be ob- 
ſerved with reſpect to the horizontal ſtart, as the 
perpendicular, to know into which ſide the vein 
is thrown, ſlipped, or ſtarted. The horizontal 

ſtart or joint which cuts off the vein 2s they go 
down in it, does not cut it off in the true ho- 
rizontal line, but leans or declines a little fome 
way ; and we may be certain that the vein is gone 
the ſame way as the joint declines. I believe 
it may be aſſerted, that the horizontal ſtart throws 
the vein generally into the hading or ledger ſide. 
It deſerves further to be noticed, that this ſtart- 
ing joint not only croſſes the whole breadth of the 
vein, where it is cut off, but alſo continues its 


courſe forward into the ſide, until it comes to the 


vein again, to which it infallibly leads, if properly 
followed ; and when the vein is found again upon 
the other ſide of this ſtart or ſlip, it always re- 
ſumes the ſame poſition, and bears to the ſame 
point of the compaſs, as it did before it was loſt, 
or thrown aſide by the ſtart, It will frequently 
happen in this caſe, that the miners will cut thro” 
the ſmooth joint which is the veſtige of the ſtart; 
and for a while they may work forward into ſolid 
rock, in the line of the bearing of their vein, until 
they begin at laſt to ſuſpe& they have loſt their 
vein. If there is a ſmall ſtring of ore, or a ſtrake 


of good mineral ſoil in the joint or viſe of te 


| ſtart where it enters the ſide, there is not ſo much 
; | 7 3 
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danger 1 in this Alen as if it was only a olcth 


1 5 joint, as in that caſe, when they are tired of work 


ing forward in clean rock, without the leaſt ap- 
pearance of recovering their vein there, they will 
come back to the appearance they left behind in 
the ſide, which they will better examine, and it 

will lead them to their vein. 

But if the veſtige of the ſtart is 1 a cloſe 
joint, without any thread of ore, &c. and they 
continue their mine or drift forward through it, it 
is a hundred to one if ever they take any further 
notice of it, and ſo the vein is for ever loſt. I 
_ verily believe that many valuable rich veins are 
loſt by this accident; for it is a certain fact, that 
theſe joints or veſtigia of the ſtart are often very 
cloſe, and may be thought not worth noticing, 
which is my reaſon for "Og ſo aft: on this 
P | 

In the 2d place, when a vein ſtarts into the 1 
off i its former courſe, by the interpoſition or inter- 
ſection of another open vein, the courſe and bear- 

ing of which is acroſs the former vein, which is 
cut off and thrown aſide, there is not much dan- 
ger, as the miners will readily follow the interpo- 
ſing or interſecting vein, whether it bears much 
ore or not. It muſt have either ore or a quan- 
tity of mineral ſoil, if it be an open vein, that is, 
if it is a vein of any tolerable capacity or wide- 
neſs, and the miners will follow the ſoil without 
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ore in ſearch of their loſt vein, eſpecially if it 
was rich. If the new vein which interſeQs the 


old one proves rich, in "_ cafe ir e 78 a e ac. 
| eident. „„ edn 


Sins finiſhed the nai) | hiſtory if 45 EY 
neral veins, it now remains for me to ſay ſome- 
thing about the other beds of the metallic ores, 
and the principal of theſe are two, viz. 1/, Such 
as are found in the heart and body of the ſolid 
rock and ſtrata, blended and mixed with the ſub- 
ſtance and compoſition of the ſtone: And 2d, 
Such as is found upon the face of the rock, which 
is called float ore. Gold is chiefly found in lar- 
ger and ſmaller grains, blended with the compoſi- 
tion of the rock; and this is the original cauſe of 
ſo much gold duſt and grains being found in the 
beds of rivers. The ſuperficies of moſt rocks 
weather and decompoſe, and the decompoſed parts 
are carried down by the currents, and lodged in 
the beds of rivers, and the grains and particles of 
gold being the moſt ponderous, there is propor- 
tionally leſs of it carried forward to the borders of 
the ocean than of the lighter ſand and gravel. It 
deſerves to be remarked, that gold found mixed 
in the body and compoſition of the ſolid rock 
differs in quality or condition from lead or copper, 
&c. found blended in the rock in the ſame 
manner. In whatever Bi corn or quantity gold is 


found, 


\ 


< * 


Sun; it is always found pure and ala 1 
whereas the other metals are generally found 
mineralized, that is, mixed with ſulphureous, 
arſenical, and other heterogeneous / phrtheleny 
_ which renders them brittle and impure. 
| Lead, copper, and other ores are alſo found) in 
the compoſition of the ſolid body of the rock in 
many places. I faw a ſtupendous rock' at a 
place called Cwmyſtwith in Cardiganſhire, Wales, 
where ſo much lead ore was found blended in 
the rocks as to be worth working and e 
from the rock. 

The rocks at Cormyſtwith are of great height, 
| and I faw the miners there ſuſpended in ropes 
blaſting down the rocks with gun-powder, and a 
number of buſy hands breaking and knocking 
the compounded ſtone and ore ſmall, in order to 
get the ore ſeparated by waſhing and dreſſing. 
I believe it always happens, that where ore is 
found blended in the compoſition of the ſolid 
rock, any joints and fiſſures found in ſuch rocks 


generally contain ſome ore. This was the caie 


at Cwmyſtwith, They had been working ſome 
veins and rings long before I was there, and 
they were then going on with ſome of them. 
But it was the working away the folid rock that 
ſtruck my attention moſt. | | 

This part of the work was extenſive, and in 
Geral places they had cut down the rock, {> as to 

nave 


. 
have very good footing for ſtanding to work. It 
is ſo long ſince I ſaw this ſingular work, that I 
do not now remember certainly of what ſpecies 
or quality the rocks at Cwmyſtwith are; but I 
ſtill retain an imperfect idea that _ are lime- 
ſtone. 
One of the maſt remarkable racks containing : 
metallic ore in the compoſition of the ſtone, is 
the breccia or pudding-ſtone at Gourock, near 
Greenock in Scotland. | 
Both lead and copper are often found: in lime- 


ſtone quarries in ſeveral countries, and I have 


ſeen very good lead and copper in lime-ſtone in_ 


| ſeveral parts of Scotland; but I do not know 


how it happens that few of theſe fine appearances 
in lime-ſtone have ever turned to good account 
in this country as yet. The copper ore found at 
Currie in the Lothians, and at Kiſſern in the 
Highlands of Roſsſhire, is remarkably good in 
quality, and trials have been made, and copper 
raiſed in both places, but not in quantity ſufficient; 
and yet the copper at Kiſſern is of the beſt qua- 
lity, perhaps, of any ore of that metal found in 

Britain; and very good lead ore has been diſco» 
vered in lime-ſtone, and partly wrought, near 

Bathgate, and alſo near Calder and other parts 
of Scotland, but not with ſuch ſucceſs as to con- 
ſtitute durable mines, excepting at Bathgate, 
mas they formerly had a rich lead mine, which 
yielded 
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yielded a confideribls quantity of filver, my the 
mines of Iſla, which are in lime-ſtone, which I + 
am confident would be both durable and lucra- 
tive, if they were carried on with {kill and ſpirit. 
Whether the ore in lime-ſtone in other parts of 
Scotland is really not to be found in ſufficient 
quantity, or that the trials upon the ſeveral ap- 
pearances have been made without ſufficient ſkill, 
or ſpirit, or perſeverance, I will not pretend to 
determine; though there is great room to ſuſpect 
that this is the caſe, when it is ſo well known that 
many laſting and profitable mines are found in 
lime-ſtone in other countries. Mineral ores are 
found blended in the compoſition of ſeveral other 
ſpecies of rock beſides lime-ſtone. The tin 
grains are found mixed in the compoſition of the 
granite ſtone in Cornwall; and I have ſeen 
lead ore mixed in the compoſition of the moun- 
tain rocks in the Highlands of Scotland | Al ſe- 
veral other places. 

There is a ſingular ſtratum of ſtone near Loth 
mouth, in the ſhire of Moray, of about eightüfeet 
thick, which is compounded of ſeveral ſpecies of 
hard and fine ſtones of various beautiful colours. 


This ſtratum is a ſpecies of breccia, or pudding- 


ſtone, in the compoſition of which there is blend- 
ed in ſome parts of it, about an eighth part of 
good blue lead ore, of the ſpecies called potter's- 
ore, 


This 


wet 


This curious bed of ſtone lies in 3 . 
. poſition, and dips away towards the north, under 
the ſea, or Moray frith, with an eaſy ſlope, and 
the lead is found in larger and ſmalley grains and 
flowers . blended through the whole body and 

' compoſition of the ſtone, in the ſame manner as 


the ſmall maſſes of agate, white and coloured 
cryſtals, and other ſpecies. of ſtone are found 
blended through the whole body of the ſtratum... 
I cannot help being perſuaded that perfect 
metallic ores being found in the body and com- 


poſition of regular ſtrata of lime- ſtone, and in 


other ſolid rocks, is not only an argument, but a 
clear deciſive proof, that the materials which 
formed the ſeveral ores, and their intermixed and 
concomitant ſpars, were poured into the veins 
and taken up into the compoſition of the ſtrata 
of ſtone when they were firſt formed; and al- 
though many fanciful notions of the ſubſequent 
formation of ſolid ores in the cavities of minera} | 


| veins may be advanced, it is impoſſible to give 


any. good reaſon for ſeveral ſpecies of ore being 
found blended with rider, ſpar, and ſtone in the 
| cavities of ſuch veins, and in the compoſition of _ 
the ſolid racks which form the ſides of the veins; 
much leſs can good and perfect ore, found blend- 
| ed in the body and compoſition of various ſtrata, 
be rationally accounted for, without acknow- 
ep that ſuch ore is coeval with the ſtrata, 
5 and 
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and e in Which it is found; and the- float 
ore found in ſome. Eg fields 1 Is a fanden. dh 
of their being coeval. 125 fy 

Float ore is e fence: iſh 8 out ; 
thin or accumulated in hollow places upon the 
ſuperficies of the rock, frequently with a bed of 
clay above it, and ſometimes a conſiderable depth | 
of gravel ſand or earth above the clay. Float 
ore is always water worn, like ſtones and gravel 
by the ſea-ſide or in a river. It is found like 
water worn bullets and gravel, of all ſizes, 
have ſeen in Flintſhire rounded maſſes or lumps 
of it up to two or three hundred weight and 
more; and in the ſame float ſome of all ſizes, 
down to ſmall gravel, and part of it ſo ſmall as 
to go through the ſieve in waſhing, and it is al- 
ways found mixed with e round e and 
gravel of all ſizes. 

Now, float ore, which i is 4 3 frond. its do 
ing always found floating upon the face or ſurface 
of the rock, is never diſcovered higher nor upon 
a level with the vein or veins of that field, but 
always in lower ground near them, and it is al- 
ways of the ſame quality, ſpecies, and grain as 
the ore found in the veins above, which is a 
elear proof that it was torn off the ſuperficies of 
thoſe veins by water, and that it was agitated 
in the water until all the aſperities and ſharp 
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angles were worn off, and until it ſettled in hol- 
low or level places upon the ſurface of the rock, 
from whence the water could not eaſily lift and 
remove it again; and the clay, gravel, earth, &c: 
were afterwards lodged. above it by the ve 
| ſtreams and agitation of the water. 

1 am to make it evident hereafter, that the 
ſtrata, and all the phenomena of the ſtrata, and 
of the ſuperficies of the globe, were formed by 
the waters of the ocean raiſed to extraordinary 
high tides, and it appears to me very evident 
that all 1 have advanced about the metallic and 
mineral ores muſt have happened very early be- 
fore the waters were ſettled in the preſent bed 
of the ocean ſo low as they are now found. 

'1 am ſorry that the natural hiſtory of float 
ore, and the methods of diſcovering it, are not 
more generally known, as I am perſuaded it is to 
be found in many places which never have been 
' ſearched, nor ever thought of. I have ſeen float 
ore in many places where no trials were ever made 


for mineral veins, or to know if the float was rich 


or not. But it may be proper for me to obſerve 
here, that there is a very material difference be- 
tween float and ſhoad ore, although they are 
both found upon the ſurface of the rock. Shoad 
ore, ſo called by miners, is always found in looſe 
_ maſſes of all 1 either in or under the upper 

a ſoil, - 
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ſoil, donietiines upon the top, baſſet, or out· crop⸗ 5 
ping of the vein, but more frequently a little to 

the lower fide, where there is a x dechivityy and 
where the vein croſſes the ſlope. 

Float ore differs from the ſhoad in chi the 
Far is water- worn, which the latter is not; 
and, moreover, the float ore is generally mkv; 
with 'water-worn bullets and gravel, which the 
ſhoad never is, unleſs it happens to be waſhed off 
the ſuperficies of the vein man ſome rivulet or 
ſtream of water. | | 

Shoad ore is a pretty fure wed of a vein 
where it is found, or a little above, but you muſt 
judge of the diſtance above, by the greater or leſs 
acclivity of the ſlope. If the fide of the hill is 
very ſteep, it may ſlide a great way down; but if 
there is but little declivity downwards from the 
vein, the ſhoad will be found proportionally at 4 
leſs diſtance. The ſhoad ore is found of all ſizes, 
from very large maſſes down to the ſize of peaſe 
and ſmaller grains, and it is produced by the 
weathering or decompoſing of the ſides of the 
vein, ſo as to have the ore ſtanding higher than 
the ſuperficies of the rock, which in time ſlides off 
where the ground is ſloping. It is a common 
thing in ſome mining countries for the miners to 
go a-ſhoading, that is, to go a-ſearching for the 
ſhoad, when they will traverſe rivulets, gullies, 
ſcars, and other * where the ſurface of the 
Th ground 
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ground is broken, and in ſome places whete the 
| ſuperficies of the ſtrata riſe up to the graſs roots; 
they will even examine newly ploughed land and 
molehills, and not always without ſucceſs. From 
the hiſtory or deſcription-of the float and, ſhoad 
ore already given, L have no doubt that an intelli- 
gent perſon, though no miner, will be able to 
diſtinguiſh the one from the other; but in caſe 
either of them ſhould be found, it may be proper 
for me to point out the proper methods which 
ſhou'd be taken to diſcover the vein. Shoad ore 
is found in rough irregular glebes, or angular 
maſſes of all ſizes, frequently coated with white 
upon the outſide. When ſuch happen to be diſ- 
covered upon a flat level piece of ground, a croſs 
trench ſhould be cut to the rock in the very place 
Where it is found, thus | ; but if you find it 
a ſlope, or immediately at the foot of a ſlope, 
then you are to look for the vein at a leſs or great - 
er diſtance above, in proportion to the ſlope or 
declivity of the ground. When ſhoad is found 
upon a ſlope, or at the foot of it, your firſt buſi- 
neſs is to look about you upon all hands, to ſee if, 
you can diſcover any other ſymptoms of a vein, 
and if not, then you muſt judge from circumſtan- 
ces what method you ſhould chuſe to diſcover 
the vein. If you find that the cover upon the ſu - 
perficies of the rock! is thin, and the diſtance from 
the place where the ſhoad was found to the high- 


eſt part of the fope i is but ns may! begin a 
cut to the rock upon the ſpot where you found it, 
and puſh your trench right up the ſlope, keeping 
the ſurface of the rock until you diſcover the vein; 
but if you ſhould fail to diſcover the vein by cut- 
ting upwards in a right line, come down again to 
the foot of your trench, and there cut a little acroſs, 
in caſe the vein ſhould run in a right line up and 
down parallel to your cut, or in a diagonal direc- 
tion, and you have been a little to one ſide at firſt 
ſetting out. If the cover upon the ſuperficies of 
the rock is chick, it will in that caſe be trouble. 
ſome and expenſive to cut a long trench, and there- 
fore your beſt method is to fink a ſmall ſhaft down 
through the cover until you come to the ſolids. 
Vou mult take particular notice of every 
thing you ſee in going down with this ſhaft, and 
if you find bits of ore, of ſpar, or of good whin+ 
ſtone, it is to be ſuppoſed that you are {till below 
the vein; but if you can diſcover no mineral foil, 
nor any ſymptom of a vein, neither as you go 
down nor in the ſuperficies of the rock, you have 
perhaps overſhot the vein, and muſt come lower 
down, and another ſhaft about half-way be- 
tween the firſt and the place where the Was 
found; on the contrary, if you find bits of ore, or 
lively mineral ſoil, in going down with the firſt 
ſhaft, in that caſe you are to fink another ſtill fur- 
__ 5 in the line Ve" the firſt, from the place 


Where 
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where the ſhoad was found, and if the ſymptoms | 
continue ſtronger in the ſecond ſhaft, a third, a 
fourth, &c. muſt be ſunk, ſtill keeping the line. 
You may happen to hit the vein in one of theſe 
pittings; but there is a chance of twenty to one 
againſt it; nevertheleſs,” if there is either a good 
ſnew of ore, or of other mineral ſoils above you, 
the ſymptoms will increaſe in quantity as you ad- 
vance nearer the vein; and therefore it is your 
buſineſs to continue the pittings until you either 
touch or overſhoot the vein. When you find: 
that you certainly are above all your ſymptoms, 
come back half way to the next ſhaft containing 
them; and if you find them again more plenti- 
ful and lively, then you ſhould drive a drift up- 


wards, keeping or baſing the face of the rock in 


the ſole of the drift, until you cut the vein; but 
if you miſs the ſymptoms in this retrograde ſhaft, 
then you ſhould drive the mine, as juſt now di-- 
rected, from the bottom of the laſt ſhaft which 
contained them. It ſhould be carefully noticed, 
if all the ſymptoms you once had continue or not 
as you advance upwards with the line of pittings. 
If ſome of them only continue, and you miſs 
others which you had below, there is a preſump- 
tion that you have overſhot one vein, and that 
there is ſtill another above you. In this caſe it 
is your buſineſs to advance upwards, as already 
diredted, and to come down again to the laſt ſnaft 
. 


. 
Which contained all the ſymptoms, and drive a 
drift from it upwards, until you eut chen vein which 


5 you have overſhot. 


99 ſucceed in cutting acroſs. . 


If the ſymptoms ſhould appear Aida: and 
more in quantity, in one ſide of your ſhafts than in 
the other, it is probable that the vein runs up-and 
down the ſlope parallel to your line of pittings. 
In this caſe you ſhould go to the ſhaft which con- 
tains the moſt and beſt mineral matter, and drive 
_ acroſs upon the face of the firm rock into the moſt 

promiſing ſide; and if the ſymptoms increaſe as 

you advance, puſh forward your drift until you 
cut the vein. I have already obſerved, that if 
your proſpect is good, the mineral ſymptoms ſhould 
\ Increaſe as you advance nearer the vein with your 
line of pittings. The ſame obſervation will hold 
in trenching, where the cover upon the face of 
the rock is thin enough to admit of adopting that 
method of trial, which is the ſimpleſt and ſureſt of 
any, where circumſtances favour it, If the ſymp- 
| toms increaſe as you advance with your trench, 
you are ſure that the vein is ſtill before you, and 
mult perſevere while they continue; but if they 
appear ſtronger in one ſide of your trench than in 
the other, you ſhould cut leſs or more acroſs in 
the promiſing ſide, as circumſtances encourage 
you, keeping the forehead of your main trench 
open, in order to continue it, in caſe you do not 
With 
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With reſpect to the float ore, I do not think 


itt ſafe to adviſe any method of trial for the vein 


it originally came from, until ſuch vein is other- 
wiſe firſt diſcovered, it being very difficult to 


know how far the ore has been carried by the 


water before it was lodged in its preſent bed; 


and, therefore, I would: adviſe a diligent ſearch 
on all hands, eſpecially towards the higher 
grounds, to ſee if any other ſymptoms of a vein 
can be diſcovered before you proceed to expen- 
ſive trials for it. But notwithſtanding this cau- 
tion in proceeding to expenſive trials for the vein, 
it is highly proper to make trials upon the float 
ore itſelf, in order to diſcover what quantity 
there is of it, that you may be able to A 
whether or not it is worth purſuing. 7 7k 
In trying the float ore, it 1s proper for you to 
make a trench or cut in it quite down to the | 
ſurface of the rock, and to puſh your trench for- 


ward the way that moſt ore appears. It is like- | 


wiſe proper to puth forward croſs cuts from your 
firſt trench every way where any ore leads you, 
as there may be neſts and accumulated parcels 
of it lodged on either hand where not expected, 
and, therefore, it is proper to follow every ſymp- 
tom, and to examine every probable ſpot, eſpe- 
cally” flat or hollow places. 
Float ore, and likewiſe ſhoad ore, may at firſt 
be turned up by the * and by the ſpade in 
making 


man. 


1 making ditches, canals, roads, 50 It may alſo 
be diſcovered in accidental or continued runs of 
water, and in any other places where. the ee | 
af the ground is broken. | 


Whatever way it may be diſcovered, i it is _ 2 


per to make trials upon it every way by trench- 
ing to the rock, and if the cover of clay, gravel, - 
earth, or any other looſe rubbiſh which hes above 

the float ore, ſhould be in any place too thick for 
trenching, in that caſe you ſhould put down pit- 
tings upon it here and there, and if a quantity 
of ore is diſcovered worth working, you are then 
to judge whether you can raiſe it cheapeſt by 
throwing off the cover which lies above, ſo as to 
lay the whole ore bare, or by mining it under 


Whatever method is choſen, as the ore lies upon 
the ſurface of the rock, it is to be obſerved that 
there is a chance of diſcovering a vein in trying 
and raiſing the float ore. 

Where either float or ſhoad ore is 3 in a 
ſettle or ſmall flat ſpot, in the middle of a floping 
piece of ground, or near the bottom of a ſlope, 
there is a very good method of trial, beſides 
trenching and pitting, called huſbing, which is 
often practiſed with great ſucceſs; and where cir- 
cumſtances are favourable, it is undoubtedly the 
moſt effeQual, and at the ſame time the moſt fru - 
gal method of trial in the world for making mi- 
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' heral diſcoveries ; but it is neceflary that ſeveral 5 
favourable circumſtances concur to make huſhing 
convenient. In the jr/ place, a ſlope of conſi- 
derable declivity is abſolutely neceſſary ; and, in 
the /econd place, it is neceſſary that water can be 
collected into ſome convenient place for making 
a dam-head or reſervoir for the water, and the 
higher up ſuch a head can be made the better; 
but the dam muſt be ſo ſituated that you can 
make little collateral diagonal cuts acroſs the ſlope, 
on both ſides, to lead or conduct the water from 
ſmall rivulets or higher ſprings, and alſo rain 
water, into the reſervoir. If a little dingle, ſettle, 
flat, or hollow place can be had for the ſite of 
this reſervoir, ſo much the better, as the head 
can in that caſe be made with the leſs expence 
to hold much water; but where ſuch a conveni- 
ent ſpot cannot be had, they are often made upon 
the inclining plane of the declivity, in the form of 
a creſcent. A large dam is always better than a 
ſmall one if it can be had; and where the ſlop- 
ing ground to be huſhed is of any conſiderable 
length from the huſh-dam down to the bottom of 
the ſlope, the reſervoir muſt contain a conſider- 
able quantity of water, otherwiſe its force will be 
| ſpent too ſoon before it proves effectual to carry | 
down the great quantity of rubbiſh which the 
water wil raiſe 1 in a _ mr; and, there- 
| fore, 


. , . 
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fore, if your dam or reſervoir has not a level area 


for the water to ſpread upon a conſiderable ſu- 
perficies, it is neceſſary that the head ſhould be 
the higher, in order to make up in depth what 
is wanting in the length and breadth of the piece 
of water. I will only hint in general that the 
head of this reſervoir and the ſluice muſt be 
wide in proportion to the quantity of water to be 
let out at once, and to the ſtrength of water ne- 
ceſſary for ſcouring the huſh gutter. _ 
From this huſh dam you draw a line Night 
1 down the hill, unleſs there be ſome hillock or 
other obſtruction by the way, in which caſe you 
muſt draw your line in ſuch a direction as the 
water will run beſt in a trench or huſh gutter 
when made. When you have worked out the 
line of the huſh. gutter all the way down to the 
bottom of the ſlope, then you muſt cut off tùhle 
ſod or upper ſurface of the ground out of it, 
about two or three feet wide, and about a foot 
or a foot and a half deep, all the length, to make 
room for it to contain a ſmall run of water, and 


when the gutter is ſo prepared, you muſt let out | | 


but a ſmall quantity or run of water at firſt, in 
proportion to the capacity of the gutter, and 
when the water is let out the two or three firſt 
times, the men mult be divided at proper diſ- 
tances from one another, with their tools in 
their hands, to help to looſen the earth for the 

| water 
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| "water to carry away, and to take ont obſtructions 
which may ſtop the water and turn it out of the 
gutter. When the water is all run out, then ſtop 
up the fluice again, and turn ſuch big ſtones 
out of the gutter as the water is not able to 
carry down, until the gutter is wider and deeper, 


and clear the gutter of all other obſtructions 


Which the water cannot remove, until it has 
greater weight and force than there is room for 
in this ſtate of the huſh. Let the water be en- 
creaſed every time it is let out, in proportion as 
The gutter wears deeper, to be capable of carry- 


ing more of it, and let the men continue to aſſiſt 


the water as long as the gutter is ſhallow, and 
it is ſafe ſtanding upon the edges of it, which it 


is not when the gutter is worn fo deep as to 


contain a ſtrong huſh" of water, By only re- 
moving the big ſtones and other obſtructions 
after every huſh, the frequent application of the 
Water will wear down the gutter to a great depth, 
generally without any digging or farther trouble 
than lifting and cloſing the ſluice, and keeping 
the gutter in repair. When ſtones too large for 
turning out whole are diſcovered in the gutter 
while it is ſhallow, they muſt be blown in pieces 
with gun- powder; but when the gutter is worn 
deep enough to hold a ſtrong huſh or current of 
water, it will carry down an amazing quantity of 
ſtones and rubbiſh with ſuch incredible force 
| and 


a5 5 


und violence, hk is impoſſible 1 wo: &eſeribe; 5 


8 imagine without ſeeing it. The ſteeper the decli- 
vity, and the longer the gutter-is, the greater force 


it has. I have ſeen ſtones of ſeveral tons weight, 


and as big as little huts, carried ſeveral hundred 
yards down a large huſh gutter; and the water 
and ſtones of all ſizes which the water carries 
down, wears at laſt not only the ſurface cover; 
which lies above the rock, but it alſo wears 


down, by the friction of the ſtones, à confider- 


able depth of the ſuperficies of the rock ſelf, 


which croſs the line of that gutter in any direc- 


tion, by which means valuable diſcoveries are 


often made; and where water can be had, and 
can be properly uſed, huſhing is by far a more 
effectual method of trial than either trenching 
or pitting. When a huſh is worn pretty deep, 


where there is a weighty cover above the ſuper- 


ficies of the rock, ſometimes great ſtones or other 
obſtructions turn the water to wear the one ſide 


of the gutter more than the other; and ſome- 


alternately, until the water is ſpread fo wide in 


that part of the gutter that its force is loſt. In 
theſe caſes it is neceſſary to turn the big ſtones 


to one or both ſides, ſo as to give the water room 
to run as near as poſſible in a ſtraight line, Which 
| os „„ . 
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clean all the veins, uſeful and curious ſtones, B&c; 
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is the only way to make it ſcour the bottom f 
But nomithbanding all 1 Weg ſaid. about 
turning out and removing ſtones in the gutter, it 


muſt only be underſtood that this is neceſſary and 
proper in two caſes, viz. to turn the big ſtones at 
firſt, when they are a real obſtruction before the 
gutter is big enough, and the ſtream of water ſtrong 
enough to carry them down; and to turn them a- 
ſide afterwards, to confine the water in the middle 
of the gutter.” Excepting in theſe circumſtances, 
better; and therefore when the huſh is over, the 
men ſhould be employed to looſen the ſtones out 
of the clay, to blaſt ſuch of them as are too large 
into ſmaller pieces, all of which ſbould be left in 
the gutter for the next huſh to carry down, as 
the more ſtones come down with the water, the 
ſooner the clay and other rubbiſh will be torn up 
and waſhed off, and the ſuperficies of the rock 
bared and worn down. - When there is a little 
flat, or an eaſy ſlope immediately below the fluice, 
and that the form of the ground will otherwiſe al- 
low of it, two, or even three huth gutters may be 


made, and ſcoured with the ſame reſervoir, „ 8 


turning the water off to one ſide at firſt, and giv- 
ing it a different direction, by which means more 
diſcoveries may be made, not only of other veins, 
but alſo in other Parts of the veins diſcovered in 
5 ; „„ 
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the fieſt-buſh gutter; as it very often pe that 


the ſame individual vein which One barren in 
one place, produces good ore in another N at 
ſome diſtance in the line of bearing. 
This method of diſcovering mines 15 the help 
| of water, in the manner I have pointed out, muſt 
be very effectual where the figure of the ground, 
and other circumſtances, are convenient for this 
mode of trial ; and I like it the better, as it may 
be ſaid to bare to the bone, and ſhew us every 
thing that is to be ſeen in that ſection of the hill. 
I will now proceed to point out ſome. of the 
other appearances and ſymptoms of mineral veins, 
| beſides that of finding float and ſhoad ore N 
the ſurface of the ground. _ | 
Mineral veins may be, and 3 are, „ dil. 


covered in all places where the ſuperficies of the 


ſtrata and rocks are to be ſeen, ſuch as upon the 
rocky ſhores of the ocean and of lakes, in rocky 
precipices, in the rocky banks, and beds of rivers 
and rivulets, in dingles or ravines, and ſcars, and 
in all other places where the ſolid ſuperficies of 
the ſtrata are either to be ſeen, or have ſo thin a 
cover that ſome of the mineral ſhoads are found 


mixed with the upper ſoil; but where there is a 


thick cover of clay, ſand, or other looſe matter, 
upon the ſurface of the rock, all mineral ſymptoms 
are then perfe&ly concealed from our view, until 
ſuch cover is cut through by ſome ditch or trench, 
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or waibed aner by foe wales or current of 
4 2 perſett makin of ts 6050 — 
of mines is of material conſequence, | will attempt 
4 deſcription of the external appearances of mine- 
ral veins, and ot the ſeveral ſorts of mineral foflils, 
which, having flidden off the ſurface-of veins, are 
indications of the veins being near the place where 
uch mineral ſubſtances are found; and if theſe 
points of inveſtigation are made clear and diſtinct, 
men of obſervation may and will make uſeful diſ- 
eoveries, when traverſing diſtricts either for plea- 
ſure or buſineſs, where the ſuperficies of the ſtrata 


| are to be ſeen. The remarks of the land- ſurveyor 


will then be more diſtin and uſeful ; and gentle- 
men, when ſearching for game through gs moun- 
tains, may diſcover uſeful mines. 

The rake vein, or perpendicular ine! füfure, 
being the moſt common in all countries, I will be- 
gin with it ; and with reſpect to external appear - 
ances and ſymptoms, rake veins ſhould be divided 
into the hard and the n. becauſe the indication 
and the contents of each are different, and will To 

| _ diſtinguiſhed. 
A rake halts 0th be ons which cuts the 


rocks and ſtrata aſunder in fome certain line of i 


direction; but as the ſpace between the ſides of a 
vein is commonly filled up with ſome minera] mat- 
ter or _ it requires attention to diſtinguiſh the 

back 
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pick er ballet of the vein from the reſt of the dirs 
cumjacent rocks. 

Wherever the egen of the ſtrata is bro- 
ken and' interrupted; or any breach or fracture 
appears in the rock, there is reaſon to ſuppoſe that 
it is occafioned' by a mineral vein; and therefore, 
when a conſiderable gaſh or crack is obſerved in 
the face of a rock, or cutting acroſs the ſtrata, it 


| ſhould be taken notice of and examined. The fil- 


ſure of a vein may be diſtinguiſhed from ſuch a re- 
cent crack as is occaſioned by the undermining, of 
Water, or by the gradual yielding of a preci pice. 
The ſides of an accidental recent fiſſure are gene- 
rally rough, unequal, and jagged, and the chaſm 
or ſpace between the ſides are generally empty, at 
leaſt' of mineral matter ; whereas the ſides of the 
mineral veins are more regular, and may be traced 
in pretty ſtraight lines, whether the vein ſtands 
nearly perpendicular or in a flanting poſition, and 
the ſpace between the ſides, whether the vein is 
narrow or wide, is always filled either in whole or 
in part with ore, or with ſuch other mineral foflils, 
hard or ſoft, as accompany oye i in the veins. 
When a hard vein is difcovered in the face of a 
precipice, in the bed of a river or rivulet, or in any 
other bare rock, if no ore is immediately found in 
it, the firſt thing that ſhould be attended to by an 
_ unſkilful perſon is, to find the true ſides of the vein, 
whit ch ſometimes are eaſily diſtinguiſhed ; but this 
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cannot always be ſo readily tl Decals : 
falſe ſides frequently appear in the middle of a 
bold hard vein, by the interpoſition of a rider, or 
of other ſtoney matter, which apparently divides 
the vein into ſeveral parts. When the true ſides 
of a vein are found, upon the outſides of which 
the rock or ſtrata will again appear regular, then 
- the contents of the vein ſhould be carefully exa- 
mined. Some hard veins contain nothing between 
their ſides but hard mineral ſubſtances, and others 
contain, beſides, a thin ſtratum or ſticking of ſoft 
mineral ſoil, either near the middle or in one fide 
of the vein ; and ſome wide veins contain more 
than one tin of clay, or other ſoft ſoil. The 
mineral ſubſtances commonly found in hard veins 
are vein-ſtone, ſpar, and fluor, with the > metallic 5 
and ſemi-· metallic ores. 
Lead ore, expoſed to the open air in "hs farface 
of a vein, ſeldom exhibits its native colour and 
brightneſs, but is found either coated or tarniſhed; 
however, when ſtruck with a pick or a hammer, 
it diſcovers a vivid colour and ſhining appearance. 
In very hard veins the lead ore next the ſurface, 
which is expoſed to the air and weather, is gene- 
rally tarniſhed of a dun or greyiſh ſtoney hue, . 
without exhibiting to a curſory view the leaſt in- 
dication of any thing metallic, until it is touched 
with a tool or a hard ſtone, when its bright and 
ſparkling texture will ſoon appear; and therefore 
when 
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| when a hard vein is Abe every ſubliinds 
found between the ſides, of whatever colour or 
appearance, ſhould be carefully examined with a 
tool, as the ore very often does not look like itſelf, 
but appears like any other ſubſtance found in the 
vein, when it is either coated or tarniſhed. 
The mineral ſubſtances commonly found in 
hand: veins, beſides the metallic and ſemi-metallic 
_ ores, are the vein-ſtones, ſpars, and fluors. The 
| ſpars found in hard veins are of three diſtinct ſpe- 
Cies, viz. calcareous ſpar, cauk ſpar, and quartzy 
ſpar. The ſeveral ſorts of ſpar are pretty eaſily 
diſtinguiſhed from other common ſtones, being 
commonly of a white, a browniſh, reddiſh, or of 
a yellowiſh white colour; and they have always 
a mineral appearance, and a particular ſtructure, 
being either of a tiſſilated, rhomboidal, ſcaly, or of 
a a tabulated form, in the inſide of the maſſes, eſpe- 
. cially the lead ſpars. Some of the ſpars which 
are found in mineral veins are ſemi-tranſpa- 
rent and others opaque ; and again, ſome ſpar is 
| tinged or tarniſhed on the outſide of a black or 
brown colour; but when the particular maſſes 
are broken, they will ann their native texture 
and colour i in the inſide. 


The vein- ſtone or rider has always a g 
irregular, mineral appearance. The pureſt and 
whiteſt ſamples of this ſtone have ſome reſem- 
Þlance of a burr, and it is $ often equal to the burr 
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in hardneſs; but this ſtone is ſeldom or never ſo 
uniform and regular in its texture as the burrs, 
being frequently compounded of different ſpecies 
of mineral matter, ſuch as the baſes of the ſtone it- 
ſelf, which is generally of a filiceous quality, with 
ſeveral ſorts of metallic ores, pyrites, ſpar, fluor, 
Kc. blended in a hard, rugged, miſhapen, heavy 
ſtone, which has the ſtructure and appearance of 
a concrete, which is ſometimes ſolid, and ſome- 
times cavernous, and the cavities are frequently 
lined with druſe, or cluſters of tranſparent pointed 
cryſtals. When the vein-ſtone is compounded of 
different kinds of mineral matter, it often exhi- 
bits different colours in the ſame maſs ; but 
when it is moſtly of one ſort of matter, it is gene- 
rally of an uniform colour; but whatever be its 
colour, it has always a rugged appearance and 
: form, and indeed looks like a vein-ſtone, and mot 
like any other ſtone. | 
The fluor or flux ſtone lates ſome. of the 
fineſt ſpecies of ſpar. The fluors have generally 
a fine gloſſy appearance, and they are of various 
beautiful colours, as white, blue, green, yellow, 
violet and brown, with various ſhades and tinges 
of theſe and other colours. They are always of 
a fine glaſs-like texture, and generally of a cubi- 
cal, a rhomboidal, or of a laminated ſtructure, 
and ſome of it is of an irregular form ; but what- 
ever is the form or colour, fluor may be known 
EF. ; "= 3 mal 
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| ſti 10 by its weak and Slaſſy N 
tion, and by its elegant appearance, being e- 
rally either diaphanous or ſemi- tranſpatent. 

When one or more of theſe hard minera ſubſtag- 
ces are found ſcattered.upon the face of the ground, 
it may be preſumed that a hard mineral ven is 5 
not far off, as theſe may be called the ſhoads and 
indications of the vein, . When theſe. mineral | 
foſſils are found in ſuch plenty as to attract the 
attention of the obſerver without ſeeing a yein, | 
the figure of the ground muſt then be conſidered, 
in order to judge of the ſicuation of the vein which 
theſe [ſubſtances come from. If the ground is 
pretty level, the vein may be found by digging 
immediately under theſe ſhoads ; but if there is 

a declivity, the yein undoubredly i is ſituated high- 

er up; and therefore, if it is judged. proper to 

ſearch for it, I have pointed out the proper me- 
2 of trial above, Ae treating of the ſhoad : 


ces are By e in a river or rin a „ dhe gein 
ſhould be found either higher up croſſing the 
ſtream, or in one of the banks running parallel 
to the ſtream, becauſe all theſe ſubſtances tend 
downwards in the courſe of time, by the ſliding 
of the banks, the flow of water, and 1 0. e 
a theſe ſeveral bodies. . 
The preceding deſcription e a mixture 
1 ſtoney matter in the hard veins, however there 
| are 
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are hard quartzy veins in many countries, with 
and without ore, in which no ſtoney matter ap- 
pears but the quartz itſelf. The ore in quartzy 
veins is either blended in the quartz or more ſo- 
lid; but whether ſolid or mixed, lead ore in 
quartzy veins is always bright and ſhining in the 
inſide when broken, though it is generally dull 
and tarniſhed upon the outſide was I | to 
the external air. 
The quartz in theſe hard: veins is Salty 
; poems white, of a fine gloſſy texture, and re- 
markably hard and heavy; and when any caverns 
are found in theſe veins, they are filled with priſ- 
matical cryſtallizations, which are ſo hard, fine, 
tranſparent, and prey as ſometimes: to emulate 
2 diamond itſelf in beauty and goodneſs.— 
Quartzy veins are frequently very wide and ſtrong, 
* diſtinct ſides, which may be diſcerned with 
certainty by an experienced eye, accuſtomed to 
take notice of the external appearance of mineral 
veins. Many quartzy veins are ſo ſtrong and 
bold, as to riſe up in a ridge above the ſurface of 
the ground, or ſurrounding rocks, and he diſtin- 
guiſhed and traced in the line of bearing a great 
way through the mountains. I have frequently 
traced ſuch veins for two or three miles in moun- 
tainous rocky countries; and it generally hap- 
pens, that ſome ore of lead or copper is to be found 
in one place or other, and ſometimes in ſeveral 
places 
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places in the ſurface of ſuch veins; but 1 ak 15 
of their exceſſive hardneſs, it ſeldom happens that 
any trials are made in theſe hard quartzy veins, 
unleſs the ore is found at once at the ſurface in 
ſufficient quantity to be worth working. But if 
any ſuperficial trials ſhould be made in ſome of 
_ theſe hard veins, they are generally attempted by 
unſkilful workmen, who can make little or no 
| progreſs in ſo hard a ſtone, which baffles all their 
efforts to ſink down or to drive forward in it, and 
of conſequence the work is given up, before any 
real and ſatisfactory trial is made upon the ore 
which appeared in it. For theſe reaſons, moſt of 
our very hard quartzy veins will remain entire, 
as a corps de reſerve in mining, which may be of 
great uſe to future generations, when our mines 
which are eaſily worked are either exhauſted, or 
too deep for draining out the water; as I have 


no manner of doubt that there are val tre- 


ſures in many of theſe veins lodged at different 
depths, in ſome near the ſurface, and in others 
further down ; and in general we are aſſured from 
experience, that the further down the better * 
plenty of good ore. | 


There is yet one ſort of hard vein, the exter- | 
nal appearance. of which has not been deſcribed, 
and yet it is very material to be known, being 
frequently the moſt productive of all veins. . The 

ST | | vein 
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vein I mean is found in ſuch mountain rocks | 


exhibit nothing but rachel, or a loòſe ſlattered 


broken rock at tlie ſurface, which falls into ſmnal! 
angular maſſes of irregular figures. It is very 
difficult to point out the exterior ſymptoms of” 


this vein where it baſſets out, by reaſon of the 4 
| looſe and Broken ſtate of the rock at and near 


the ſurface of the ſtrata, Where the rocks are 
chus looſe and broken at t the ſurface, al alen | 


- rubbiſh, it requires great attention to fnveſlivne | 
the ſymptoms in ſuch ground, ſo as to ſind the 
baſſet or ſurface of the vein. In rocks that are 
thus broken down to rubbiſh at the ſurface, ſpar, 
vein-ſtone, and other ſymptoms, are ſometimes 


ſcattered about pretty wide, and the more fo, if 
the ground is any thing incliniag. This debris 


of the broken rachel, and of the mineral ſymp-" 
tonis thus ſcattered looſe” about the ſurface, is 


called by Corniſh miners the broil, or the broil 7 


Iibe vein. 


' When veins in ſuch rocks are not very wide 
at the ſurface, there is then no room for any con- 


ſiderable quantity of mineral ſoil, hard or ſoft, 


and therefore the mineral ſymptoms cannot be 


| ſtrong ; and when the rock is fallen to looſe rub- 


biſh, the mineral fiſſure and mineral ſymptoms are 
we ra fmall ſtrings among 2 number of va- 
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prant cutters, hich are disjointed by the ſepars 
tion of the looſe and broken rock; in which con 
dition; a vein that is not very wide above is often - 

difficult to be diſcovered, even by a ſkilful eye, 
and no doubt many ſuch veins are overlooked; 
However, notwithſtanding theſe cauſes of ob- 
ſcurity, there are always ſome veſtigia of the vein 
to be found, if carefully attended to; ſome ſmall 
maſſes of ſpar or vein-ſtone, or ſome other ſymp» 
toms of mineral ſoil ſcattered among the broil or 

in the disjointed cutters; and where ſuch are ſeen 

they ſhould be attended to, and ſome of the ra- 
chel or ſhattered ſurface of the rock ſhould be 
dug off, to ſee how matters appear below in the 
ſolid rock, where the vein will appear diſtin& be. 
tween regular ſides, and then its value can be in 
dome meaſure judged of. oy 

The top of almoſt all the veins ber 5 bal. 

ſet out, in ſome of the beſt mining fields, are found 


in this deſcription of rock at the ſurface; ſuch, for 


inſtance, as the great mining fields of Leadhills 
and Wanlockhead, in Scotland, where the debris _ 
of the looſe and disjointed ſurface of the ſtrata is 
of conſiderable depth, almoſt every where upon 
thoſe mountains, which ſo conceals the baſſet or 
top of the veins, that ſome valuable rich veins are 


but lately diſcovered ; and, in general, the baflet 


of their richeſt veins is not ſeen, but they are 
diſcovered by cutting croſs mines or galleries, 
6 VOL, . . eeither 


es! for levels: to ain the > water c or for the 
2 of diſcovery. 
I The ſoft mineral ſoils are as various in ality 
and appearance as the hard. I will make ſome 
obſervations upon ſoft veins, and deſcribe ſome 
of the ſoft mineral ſoils; and the firſt 1 will take 
notice of is a white mineral ſoil or clay, which is 
ſometimes fine and ſmooth, but often more friable 
and coarſe to the touch, not unlike ſlaked lime 
when mixed with ſand. When this ſoil feels a 
| little gritty, and there is tolerable room between 
the ſides of the vein, a little of it ſhould be dug 
out and well examined, by waſhing it in water, 
and by pounding it between two ſmooth ſtones, 
as this ſpecies of mineral ſoil frequently contains 
ſmall maſſes and grains of lead ore, which is 
coated white, and ſo of the ſame colour as the 
clay; however, by waſhing and pounding, ſome 
bright particles of the ore will appear, if any large 
grains are mixed in the ſoil ; and if ſmall maſſes 
of lead ore are found, at the ſurface, by digging 
in a vein containing this ſoft ſoil, a plentiful crop 
of it may be expected below.  _ 
Red fat clay in mineral veins, which indelibly 
ſtains the hands and. cloaths, indicates iron, of 
which I will ſay nothing in this place, but that 
the better ſpecies of iron ores are generally ac- 


companied with red ſtaining ſoft ſoil, by which 


7 are cally diſtinguiſhed ; at the ſame time, it 
oe Wh 


( 0 


js proper to obſerve, that ſome lead 2d 8 


veins contain a conſiderable quantity of iron, and 


conſequently of a red and a browniſh red ſtain- 


ing ſoil; and, therefore, circumſtances require to 
be examined with ſkill and care in the caſe of 


diſcovering ſoft ſoil in a vein of a reddiſh 4 | 


r 5:7 
The next 1 ſhall 5 0 notice of i is a bluiſh, a 
grey, a greeniſh, or a brown tough clay, or ſtick- 


ing; and when theſe appear in ſmall quantity or 
in very thin ſeams between regular ſides, which 
are nearly cloſe together, that is, where the. ſides 
of the vein are uniformly cloſe, with a thin vein 


or ſticking of tough clay between them, without 


any appearance of ore, I would not adviſe. much | 


trial to be made in ſuch veins, unleſs ſome more 


_ promiſing ſymptoms are diſcovered in ſome other 


places in them. But if the veins containing ſuch 
ſoils are moderately wide, and that leſs or more 
of ſpar or yein-ſtone, &c, appears with the clay, 


ſome little trial may be made in it ; but I would 


not go far in ſuch trial without finding ſome 
OTC, 


| and ſoft ſoils in veins are found of all colours 
and appearances, which makes it almoſt impoſ- 


ſible to deſcribe them all perfectly, ſo as to be 
able to diſtinguiſh them from other common clays 


0 ſoft ſoils ; and, therefore, it is neceſſary, in 
Eg the 


It is proper to to We 58 that inn e : 
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| the firſt place; to be able to aſcertain wih-cer- = 


_ tainty that you have a vein, by ſeeing two fides 
and a regular continuous fiſſure cutting through 
me rocks in ſome certain line of direction; and 
if you can diſtin&tly ſee a fiſſure cutting through 
the ſtrata in a continued line, and can diſcern 
two ſides, and ſee the clay between the ſides, it is 
mineral ſoil, whatever the colour and other ap- 
pearances of it may be. 
But it is neceſſary for me, before I proceed 
any farther, to make another oy re- 8 
mark. | 
I juſt now obſerved, chas it is neceſlary to 
now that we have a vein before we form any 
judgment of ſuch ſoft ſoils as appear like mineral 
ſoil; and the very fame may be ſaid of the hard 
ir foſſils, ſuch as ſpar, feldtſpat, vein-ſtone, 
&c. Thele often appear where there is no good 
and regular mineral fiſſure or vein, and, therefore, 
whether the mineral foſſils diſcovered are ſoft or 
hard, their conſequence depends upon the mine- 
ral vein which they belong to. But the remark 


which I am going to make is this, viz, that it is | 
not always eafy to judge from the external ap- 


pearance of a vein at the ſurface of the ground 
whether it is a good one or not, even where the 
ſuperficies of the rock is ſeen, which will evident- 
ly appear from what follows, I believe I obſer- 
ſed before that thoſe rake veins or mineral fiſ- 

=. 8 ſures 


r 


„ 
ch were cauſed by a ſraßture 254 | 


denoch in a line, and by the fracture opening 15 


afunder to à wide chaſm, without any ſlip or fink» 
ing down of the ſtrata upon one ſide of the 
chaſm below the other ſide of it, are always _ 
wideſt aboye; and that thoſe veins which were 
cauſed or produced by a chaſm and a ſlipping 
down of the ſtrata upon one ſide of it, are Wan f 
rally narrow above and wideſt bel. 
I have ſo often n nen cloſe contracted 
at the ſurface out below to various a; 
ties, that 8 room to doubt the fact, : 
| which makes the firſt appearance of the flip veins 
in ſome fituations very deceiving, and in fome - 
Serien not eaſily inveſtigated by the moſt 
ſkilful, ſo as to enable them to form a proper 
judgment. Where the rocks are hard, compact, 
and cloſe, or freq from numberleſs cutters at th 
ſurface, a rake vein may be kno 
the ſides of it are pretty cloſe together; but, n 
dme contrary, if the ſuperficies of the ſtrata is a 
rachel, or looſe and ſhattered, and full of cutters in 
all directions, the inveſtigation of a vein that is 


dloſe above becomes very difficult, ſometimes al- 


moſt impracticable, without ſome trial. 1 have 
frequently ſeen rocks, that were ſolid and regu» 
lar at the ſurface, cut by veins fo narrow above, 
that the two fides of the vein were cloſe together 
in two an, Ines, and ſo near to one another, 
a chat 


un, even Where 
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hardly diſcernible fiſſure would appear to be no 
more than a common cutter; and yet I have very 
frequently ſeen theſe veins open out gradually 
as they went down, until they became ſome of 
the boldeſt and wideſt veins below; and Il am 
perſuaded, from what I have obſerved in my 


don experience, that many rich and valuable 


veins are overlooked and negleQed, becauſe 
they are narrow and confined above, and do 
not look promiſing at firſt fight ; and, there. 
fore, when one of thoſe narrow veins is diſco- 
vered, with ſome little ore in it, ſuppoſing it is 
no thicker than the blade of a knife, I would ad- 
viſe ſinking ſome fathoms in it, as very probably 
it will open ont below; and if it begins to open 
2 little at a moderate depth, there is then the 
greateſt reaſon to expect that the ſides will dilate 
to a ſufficient wideneſs when you are deep enough 
down in it. But if neither ore nor ſpar, &c. ap- 
pears at | firſt in a regular contracted vein, then 
the line of bearing, or the point to which the 
vein trends, ſhould be taken with an inſtrument 
or compaſs, and two or three trenches cut to the 


rock acroſs the vein, in order to diſcover it at a 


diſtance, where it does not appear at the ſurface ; 
as it is always found in experience that veins ap- 
pear and prove better in one place than another, 
| at the ſurface of the * as well as down be: 


low, 


(9m) 


low, and often carry ore and other mineral ſoils 


in one place, when ſcarcely any ſymptoms of the 
vein u eh in e . ape, even at n ee 

e 3 955 
Soft mineral wein which contain 19 ſoils at 


the ſurface, are eaſily diſcerned and known, pro- 


vided that a ſufficient quantity of the vein is ſeen 
to enable the obſerver to determine at firſt [fight 
that it is really a mineral vein and mineral ſoil 


and not a bed of common ſurface clay, for theſe 
ſoils are not always diſtinguiſhable by the colour 


or by any other exter nal appearance; and in ſome 


places, where only a little ſoft ſoil is to be ſeen 
in a ſcar, or other ſmall break in the ſurface'of 


the ground, neither the ſides of the vein, nor 
any other ſymptom of a vein, except the clay or 
ſoft ſoil, are to be ſeen without breaking ground 
to make ſome trial, and, f n 
ſhould be examined. 


If the ſuperficies of the rock is to be ſeen f in 


other parts of the ground, not very far off, and 
that none of that clay or ſuppoſed mineral ſoil 


appears in thoſe places, there is the more reaſon 


to ſuppoſe that it is the ſurface or baſlet of a vein z 
| however, the beſt way to make ſure work, is to 
dig in it to diſcover the ſides of the vein, if there 


be one, and to ſee if you can diſcover ey 


other promiſing mineral ſubſtance in it. 


* 


5 
— 
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* 


t 


bother ſnuff, in colour and external appearance 


cu? 


/BitT frould: warn you eb too foont 
dicouraged if you ſhould not find the ſides im- 


contain a great breadth of the ſoft ſoil at the ſurs 
face ; and ſuch wide veins deſerve the more at- 
nen as they frequently prove very rich. 
The foft mineral ſoils in veins are found of att 
cada; and appearances, as white, black, and 
blackiſh, all the ſhades. of grey, yellow, green; 
and marbled, &c.; but the moſt remarkable and | 
diſtinguiſhed of all the ſoft mineral ſoils, and fre- 
| quently the moſt promiſing, is of a looſe; light, 
and friable texture, often reſembling rappee, and 


when dry, it being ſometimes blackiſh, but gene | 
rally + pope in _ tins __ 1 n 1 


6 When veins are reg 
between the ſides, or open into Irregular bellies 
and large cavities, containing conſiderable quan- 
tities of this browniſh friable mineral ſoil, it is 
generally locked upon by miners as a promiſing 
ſymptom: But it is proper to remark that the 
moſt promiſing ſymptoms in mining often prove - 
fallacious and uficertain. The fame mineral 
ſubſtances, or mineral ſoils, hard and ſoft, that 
. accompany good ore in ſome places, will be found 
in good and regular veins in other places, and 


yet no ore — or none to üsnify, by the 
moſt 


as ſome ſoft veins are very wide, and 


e l debe 1 
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moſt os ale. 10 1 the be 
dieed the neceſſar ſymptom of a good mine. | 
Good ore may be, and often ig, ee by 
digging. ; in a barxen vein. with promiſing ſymp- 
toms; but if no ore was ever found in the field, I 
do not hold it wiſdom to proceed too far in 
trials without finding ſome of it. At the ſame 
time it muſt, be acknowledged, that this ſoft mi- 
neral ſoil, which miners. call chun, ghurr, or 
mother, is the moſt promiſing, and is often found 
in great quantities in the beſt mines of.lead and 
copper. In ſome good mining fields, where the 
veins are wide and roomy, and produce plenty 
of ore, it is not uncommon to find great quanti- 
ties of maſſes of ſolid. ore of various ſizes ly- 
ing looſe in this ſort of ſoft ſoil; and in ſome 
places where the concavities of the veins are ex- 
ceeding wide, there will ſometimes be found a 
ſingle maſs of ſolid lead ore ſo KR as to produce 5 
a great many tons of leagh 015 > | 
Where theſe ſoft ſoils, or 3 55 band broil of 
— vein-ſtone, and other ſymptoms of a mine- 


ral vein, are in ſuch quantity, and of fo good KG 


quality, as to induce you to look into the vein, 
and you cannot readily diſcoyer the ſides to di- 
rect you to ſink a little in it with propriety, your 
beſt method in ſuch a caſe is to cut a trench 
upon the place down to the rock, in the form of 
a croſs, as directed above in the caſe ol finding 
VOL, 1. 8 ſhoad 
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. 10 esd Sich le the ſureſt 
method of finding the ſides and courſe of the 


vein; and when you have diſcovered theſe points, 
you will then be able to judge how you ſhould 
proceed. 


It has been obſerved that mineral veins may be 


diſcovered in almoſt all places where the upper 


ſurface of the ground is ſo broken as to diſcover 
the ſuperficies of the ſtrata, ſuch as in the rocky 
mountains and cliffs, in the rocky banks and 
| beds of rivers and rivulets, in ravines or gullies, 
and in all other peeve where the ſurface of the 
rock is to be ſeen. | 
Generally all the TROY caverns and ſinaller ca- 
vities upon the ſhores of the ocean are mineral 
veins. Theſe veins, and the mineral ſoils con- 
_ tained in them, are much ſofter than the rocks 
which are cut by the veins ; and being continu- 
ally expoſed to all the changes of the air and 
weather, and more eſpecially to the rage ofa 
ſtormy ocean, whoſe mighty waves daſh againſt 
the ſhores with a force and fury that is almoſt 
irreſiſtible by the hardeſt rocks, the mineral ſoils 
are worn out of the veins. 


When a vein points in any direction i b de 
ſea, the continual beating of the waves againſt it 


Vent the mineral foil out of it by degrees, and 


then it becomes an empty cavern. Theſe exca- 
vated cavernous veins are very numerous, almoſt 
all 


4 


all round the ſea coaſts of Scotland, many of. 
which I have entered and examined with lights, | 
and II have ſeen both lead and copper in numbers 


of them, 'many of which are very deſerving of 


attention. 


Some celebrated writers & natural hiſtory | 
have aſſerted that mines and mineral fiſſures are 
only to be found in mountains and hilly coun- 
tries, and that there are none of them in the 5 
plains and valleys, which is an erroneous poſi- 
tion, abſolutely falſe in fact and in experience, 
I have myſelf ſeen great numbers of veins upon 
the ſhores of the ocean, where the ocean was the 
boundary of extenfive plains,. I have alſo fre- 
quently ſeen them in the beds of rivers, in places 
where the ſurface of the rock was waſhed ; and 
I have often ſeen. both lead and copper in them. 
I have ſeen very conſiderable mine-works carried 

on with ſucceſs ſo low as in the beds of rivers, 
which were turned into new channels for that 
purpole, in. North Wales, and in other places, 
which rivers were but a little elevated above the 
level of the ſea, Theſe inſtances are ſufficient ta 
prove the fact, and there is no arguing againſt 
_ obſervation and experience in ſuch caſes. 


And, moreover, agreeable to ſacred philoſo- 


phy, in the inveſtigation of the phenomena of 
the ſtrata, there are the ſame natural reaſons for 


the exiſtence of veins, 3pd even of their great 
| numbers, 


* 


Will juſt now defer the. tracing out and explana- 
way in ſome future enquiries in the t 


the poſition is dangerous as well as falſe, which 


containing all ſorts of mineral ores, exiſt in the 
low plains as well as in the bills and mountains 5 
1 ſituation i is not ſo — for diſcove- 


*. 


is 
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numbers, in the plains as in he mount ains ; 


tion of theſe phenomena ; theyſwill come in my 
third part _— 


this work ; at preſent, I will, only , obſerve, that 


is my reaſon for inſiſting upon this topick. If it 
is once received as an undoubted fact, that no 
mines nor mineral fiſſures. are to be found ip 


- plains and valleys, farewell to any enquiries about 


ſymptoms or attention to them. Upon this ſup. 

poſition, if good, ſhoad ore was found in a plain, 
the reaſoning mind would immediately ſuggeſt, 
that it was carried and dropt there by aceident, 


; and of courſe it would be orelogked, BRO, 
and forgotten — 


Wherever the ſuperficies of the ſtrata are Ait. 


| covered in low plains we ſee them as frequently 


tut by 1 mineral fiſſures, as in the mountains ; and 
oftentimes the veins are more numerous in the 


plains than in many very hard and lofty moun- 
tains; and as ore is ſeen in veins, and worked in 
| duch low places, and as veins are ſeen as nume- 


Tous in the rocky ſhores of the ocean, and run- 
ning under the ea, as in many other ſituations, 
there is no room to doubt that mineral fiffures, 5 


Keel n e nene by earth, Nags, clay, and- e 
£ a El. N 3 a oF bogs. * * | J 


But! it may 55 obſerved Sl th OO plains 


ral gres a are ſeldom found ; ſuch for inſtance are 


| beds of chalk, of ſchiſtus, and of the coal metals. 
. Metallic ores are but ſeldom found in any of theſe; | 


I do not fay never, as all the flips and dykes in 


the coal fields are really mineral yeias ; ; and I have | 


ſeen ſome little lead and copper ote in ſome of 


them; and a valuable lead mine has been worked ; 


4 long: time at Couleleugh in Northumberland, 
which, as I was told, is entirely in the coal me- 
tals, that is, in ſuch ſtrata as accompany coal: 
And moreover I was informed, that the lead vein 
at Coalcleu gh actually cut off the ſtratum of coal, 
in the fame manner as it is cut off by common 
coal-dyke; and that the coal was found to floor 


and ſtretch upon the other fide of the yein of 
lead, as regularly as before it was cut off by it. 


However, this is an uncommon inſtance.” In ge- 


neral we know by experience, that free-ſtones, ar- 
- gillaceous: tills, and the other concomitants of 


coal, are unfriendly to the metallic ores. I have 
not ſeen, nor heard of any metallic ores being 
found in chalk; and although I have ſeen ore; in 
| ſmall diſcontinued quantities, in ſchiſtus, I neter 
£ pet to ſee a plentiful and durable mine in it. 


poſed of ſtrata in which metals or mitje- | | 


5 
r 
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It may be objected to this, that the iron-ſions f i” 
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frequently found in thin ſtrata, and in nodules in 
coal fields, is a refutation of what I have advanced, 
as this iron is found in ſuch abundance among 
the coal metals in many places, as to become the. 


| foundation of increaſing manufaQtories in ma- 


ny places which employ thouſands of hands ; but 
it muſt be remembered, that this is iron-ſtone, 


not iron ore. This ſtone, it is true, is found in 


great plenty in many coal works, and in the near 
neighbourhood of them ; but it is as ſeldom found 
in the mineral fiſſures, that is, in the dykes, flips, 


gaſhes, in any conſiderable quantity, as any other 
of the metallic ores. This iron-ſtone is found in 


regular ſtrata and in nodules, which have been 
broken off from the ſuperficies of the ſtrata, roll- 
ed in water, and afterwards lodged in the argilla- 
ceous ſtrata of the coal fields; and as this ſpecies 
of iron- ſtone ſo frequently nents coal, and 
is always found in the fame circumſtances of 


| firata and nodules or glebes, it muſt be reckoned 


as one of the coal metals, or concomitants of 


coal. Iron ore, properly ſo called, is found in mi- 
neral veins, omen and oP! 


e 
The ſtrata which are — the moſt produc · 


tive of the metallic ores are limeſtones, Moſt 
ſpecies of whinſtones, or the indurated argillace 


atain rocks, of which there are many va- 
rieties 


q 399 * C 9 7 


rieties, ajperriig in thick, thin, and ne 
ſtrata, and ſome of theſe rocks are very hard, and 
others of middling hardneſs. Theſe mountain 
rocks are of various colours, though moſtly of 
ſome of the ſhades of grey. Many rich and va- 
luable mines are found and worked in granite or 
 moor-ſtone rocks: Such, for inſtance, are the 
lead mines of Strontian, in the Highlands of Scot- 
land, and ſeveral mines in Cornwall, Kc. Theſe 
| three orders or claſſes of rocks and ſtrata are moſt 
commonly cut and interſected by mineral fiſſures, 
containing the greateſt qu antities of the nen 
and other mineral ores. 

In many countries, ſuch as Derbyſhire 3 in Tha | 
land, the iſland of Iſla in Scotland, &c. limeſtone 
is the moſt common repoſitory of the precious 
and uſeful metals. In other countries, the moſt 

productive veins are found in granite rocks, as at 

| Strontian above mentioned, where many of the 

| veins are remarkably ſtrong, bold, and roomy, in 
which exceeding good lead ore has been found 
in great quantities, and, in my opinion, few mi- 
ning fields in Scotland better ſucceſs, if 
the beſt veins were properly explored with {kill 
and perſeverance. But this valuable mining field 
has always been very unlucky. It was firſt open» 
ed by the York-Building Company, when the 

ore was exceeding good and plentiful; but in 

whoſe —— or rather miſmanagement, 
| nothing 


ay} < 
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is nothing could proſper, and ever aps falled, 


management. Pi 


in the external appearances of this 


vm.” 


theſe mines have always been in the hands of ſuch 
as either wes ſkill, or Pr ident able 


But of all the Gad of lat f in a pro» 


ductive mineral veins abound, the indurated 


argillaceous mountain rocks are the moſt nu- 
merous and extenſive. In Britain, all the rich 


and extenſive mines of Leadhills and Wanlock- 


in Scotland, are found in ſome one or, other of 


the ſpecies of this rock. Many of the mines 


of North - Wales, almoſt all the numerous, rich, 
and extenſive mines of Cardiganſhire,: and moſt 
of the other mines of South Wales, are in theſe 


ſtrata, and ſo likewiſe are great numbers of the 
mines of Yorkſhire, Weſtmoreland, and many 


ren of the North and South of England. 


1 ſhould in this place take ſome notice of the | 


indications and external appearances of pipes and 
ſtreeks, that is, of the pipe and flat veins. As 
the pipe veins only puſh, downwards in a ſlanting 


direction, like an irregular pit or ſhaft, we are not 
to expect to find any lapgitudinal ſtfggeh or courſe 
ſort. of vein. 
This vein only baſſets, or appears at the ſurface 


- in a confined ſpot of only two or three feet, or of 


two or three e . and therefore we 
need 


PE 


need not look for the indications at any conſider- 


able diſtance from that confined ſpot, only when' 


the baſſet or outburſt of the pipe is ſituated upon 
a ſlope, or that the ground has been much ſtirred 
by ploughing or otherwiſe, the mineral ſymptoms, 
whether hard or ſoft, may be ſcattered about 


much wider than the real diameter or compaſs of 


the baſſet of the vein, when it enters within the 
ſolid ſuperficies of the ſtrata, If the baſſet of the 
pipe is ſituated upon a ſlope, the mineral ſymp- 
toms will tend downwards, and therefore the baſ- 
ſet of the vein where it enters the ſolid ſtrata 
muſt be looked for higher up than where the 
ſymptoms are found; but if the ſite is upon level 
ground, the mouth of the pipe ſhould be found 
about the center of che mineral ſymptoms which 
appear; unleſs there i is good reaſon to ſuppoſe that 
the ſhoads or indications have been all moved 
one way by ſome natural or artificial cauſe. 'The 
mineral ſymptoms or ſoils of the pipe are the ſame 


in quality as thoſe of boy Take, . which bare been 
JC 1 


The external ſymptoms and baſſet of the ſtreek or 


flat dilated vein, has a longitudinal ſtretch or bear- 
ing as well as the rake vein. I have before noted 


and deſcribed this ſpecies of mineral vein, as being 


ſituated between the beds of particular ſtrata, ne 
particular ſtratum of the rock being the roof or 


upper fide, and the next ſtratum below being the” 
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ſole or under ſide of this ſpecies of vein; and this 


vein doth not cut in any direction acroſs the ſtrata, 


but, on the contrary, it ſtretches horizontally be- 


tween the ſtrata, and therefore it has exaQly the 
ſame longitudinal bearing, and the ſame ſpread 


'or ſtretch every way, as the ſtrata of the field in 


which the vein is found; and the flat vein is ſub- 
ject to all the accidents and irregularities of theſe 


| ſtrata, ſuch as being thrown up and down off the 
ordinary level, ſtretch, and bearing of the ſtrata, 
by flips and hitches, and of being partially cut off 


by dykes and gaſhes, which were deſcribed in the 
firſt part of this work. But it may be obſerved, 
that miners have one conſolation in meeting with 
theſe interruptions of regularity, which colliers 
are not favoured with, viz. every one of theſe are 


mineral veins of another deſcription. The paral- 


lel, direct, and oblique ſlips, which throw the 


| ſtrata and dilated vein up or down off its former 


ſtretch and level, are each of them rake veins, and 
therefore, in meeting one of theſe in the courſe 
of working the dilated vein, a new chance of ad- 


- ditional treaſure preſents itſelf to them, without 
their being at any trouble or expence in looking 


for it. When a flip or rake vein is diſcovered in 


the'progreſs of working a flat vein, it very often 
happens, that the flip vein contains good ore im- 


mediately when firſt touched, and in working this 


ore out of the flip vein, they come at the flat vein, 


where 
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where it floors and ſpreads. out again upon the 5 
other ſide of the ſlip, whemer it was on up 
or down by it. | 
The theory of the lip will, 1 hope, be now ſo 
well underſtood by my readers, as to enable them. 
readily to comprehend, that when a miner is 
working forward in a flat vein upon one ſide of 
a flip, with his face towards one perpendicular 
point of the compaſs, and meets a down flip, if he 
was working upon the other fide, with his face 


towards the oppoſite point of the compaſs, it 


would from thence be an up flip. The ſtreek, 
* flat, or dilated vein (for it is known among” mi- 
ners by all the three names) is frequently diſco- 
vered by working downwards in the perpendicu- 
lar mineral fiſſure, or ſlip vein. The flat vein ap- 
pears in one or other of the ſides as they go down 
in the perpendicular vein, and ſometimes it con- 
tains ore immediately when diſcovered, and ſome- 
times none at all, or very little of it. When good 
ore of ſufficient workable thickneſs appears im- 
mediately, there is no difficulty or cauſe of dilem- 
ma in the way. In that caſe they work away ho- 
rizontally in good ore in the flat vein; but in ſome 
mining fields, the flat veins are overlooked, when 
they only contain mineral ſoils without ore, or 
a ſmall quantity of ore where firſt diſcovered, 
which perhaps f is not immediately worth working, 
becauſe the miners in ſome countries do not un- 
| Im 


(494) 


derſtand =S dilated flat veins, and therefore. are 

neither moved by curioſity nor hope to look into 
them. I have, in ſome mining fields, ſeen five or 

| ſix inches of good lead ore overlooked and paſſed 
by in working downwards in rake veins, without 
making the leaſt trial upon the ore, particularly in 
the iſland of Iſla, where I could not engage proper 

attention to the flat veins, becauſe the miners knew 
nothing about them; and as my viſit there was 
but ſhort, I had no opportunity of making them 
underſtand this ſpecies of vein. However, in 
Derbyſhire and other parts of England, great at- 
tention is paid'to all the ſtreek veins. Indeed, 
much of the treaſure of ſome mining fields, ſuch 
as Derbyſhire, is found in the ſtreek veins; of 
courſe there is no danger of their being overlook- 
ed, whether rich or poor, for they know very well 
by long experience, that this deſcription of yein 
is fully as ſubject to checks and twitches, and 
other interruptions of regularity, as the perpendi- 
cular veins. It is very common for the flat vein 
to be ſqueezed thin upon one ſide or other of the 
perpendicular vein ; and, therefore, in a produc- 
tive field, the flat vein ſhould always be tried ſome 
fathoms in from the ſlip vein, until they are paſt 
the influence of that ſqueeze or twitch, 

Tt was obſerved that dilated veins are moſt 
commonly found in the lime-ſtone country, that 
is, where ſtrata of lime-ſtone are the prevailing 

rocks; 
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rocks ; 8 they are not chic FRET the 
| e and ſome other claſſes of ſtrata, 
Whenever perpendicular fiſſures appear in the 
ſtrata of lime-ſtone, there is always a chance, 
almoſt a certainty of meeting with ſtreeks, if the 
perpendicular veins are worked to any conſider. 
able depth. When the ſuperficies of the rocks 
are bare and expoſed to view, where a flat vein 
baſſets out, the indications of the vein or the mi- 
neral ſoils, whether hard or ſoft, which belong to 
the baſſet of the vein, advance forward along 
the ſurface of the ground, in the ſame longitu - 
dinal line as the bearing of the ſtrata; and, there- 
fore, when any part of the baſſet or outburſting 
of a ſtreek is diſcovered, if the trending of the 
ſtrata in that place is known, the proper method 


of trying the baſſet of the vein in different places 


is eaſy and ſimple, as this vein always conti- 
nues between the two particular ſtrata which are 
at firſt found eee above and below the 
vein. 

- Wha the baſſet - or ſuperficies af. a Poke is 
eee and you want to make ſome trial to 
ſee how it appears under cover, at ſome conſider- 

able depth or diſtance from the ſurface of the 

earth, you are not to expect that this vein is to 
dip down precipitately like the perpendicular 
ſiſſure, unleſs the dip or declivity of the ſtrata in 
| that place is ſo precipitate as to ſtand near the 
vertical 


( 4 ) 


u! poſition In trying this vein ONE maſt 
conſider the diſpoſition of the ſtrata. If they are 
ſo flat as to approach the horizontal poſition, 
ſo will the vein ; and, on the contrary, if the 
ſtrata hang with ſo great a ſlope as to be near the 
vertical poſition, the vein will dip with juſt as 
great a degree of flope, and, likewiſe, in all de- 
grees of medium ſlopes between the vertical and 
horizontal poſitions ; and, therefore, when the 
. Poſition of the ſtrata is known, you know ex- 
actly how to purſue a ſtreek under cover, even 
with unſkilful men; and where there is not a 
conſiderable body of ore, or of other good ſoils, 
„to be an infallible clue to lead them in a ien 
direction. ; 


I will now give ſome account of the ee . 


ance of the metallic ores, as they are found in the 
baſſet of the veins when firſt diſcovered at the 
ſurface, or lying looſe near them. 
I have before deſcribed what is called ſhoad 
ore of lead, By ſhoad ore is meant lumps, maſ- 
| ſes, or grains of ore which have either ſlidden off 
from the baſſet of a vein, which is ſituated upon 
a declivity, or elſe lie looſe upon the back or baſ. 
ſet of the vein, and that is carried down ET 
ſtream of water. 

Having before treated of the hoad ore, I will 
only repeat here that the ſhoad of lead is always 
either coated or tarniſhed, unleſs it has been re- 
| __- cently 
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cently broken and bruiſed by ſome accident, ſo 
zs to diſcover its native colour and brightneſs. 
Shoad lead ore found in a dry ſituation, or any 


way blended with or buried in the ſoil, is gene- : 


rally coated over with a white cruſt, or ceruſs, 
reſembling lime, which perfectly conceals the 
bright blue colour of the ore until the maſs is 
broken ; but ſhoad found in a rivulet, or in any 
run of water, is generally tarniſhed, of à dull 
' greyiſh leaden hue, at firſt ſight no more goodly 
nor attracting to the eye than common n 
found along with it in the riyxulet. 
Lead ore found in the baſſet or Fiefagin of. a 
vein, either in hard or ſoft mineral ſoil, ſeldom | 
_ exhibits any of its native colour and brightneſs, | 
but is either tarniſhed- or coated. Such maſſes 
and grains as are found in the ſoft foils in the 
baſſet of ſoft veins, are generally coated white, 
though they are alſo coated of a browniſſi and of 
a yellow colour in ſome ſoft veins. In the baſ- 
ſet of hard veins, the lead ore which is expoſed 
to the air and weather, is moſt commonly tar- 
niſhed, of a dun or greyiſh ſtony hue, without ex- 
hibiting to a curſory view the leaſt indication of 
any thing metallic, until it is touched with a 
tool or à hard ſtone, when its fine texture and 
bright colour will appear; and, therefore, when 
à hard vein is diſcovered, every ſubſtance found 
between the ſides, of whatever apparent Howl 
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mould be carefully examined with a tool, as ore 
in ſuch a fituation does not look like itſelf, but ap- 
pears at firſt ſight like any other indifferent ſtony 
fubſtance, when it is either coated or tarniſned, 
but when broken, the colour and texture will 
e of whatever ſpecies it may be. | 
There are three principal ſpecies of lead ore, 
which are eaſily diſtinguiſhed from one another, 
viz. cubical potter's ore, the fibrous, or longiſh- 
grained ores, and the granulated, or feel ore, and 
of theſe three there are many varieties  _ 
1/4, What is commonly called porter*s ore, on 
account of its being uſed for glazing earthen 
ware, is found in greateſt quantity of all the lead 
' ores.” Much of this ſpecies of ore is of a teſſe- 
lated, cubical, or diced ſtructure. Some of the 
varieties of this ſpecies of ore are compoſed of 
very ſmall cubes, others of middle-ſized, and 
ſome of pretty large cubes, even up to near an 
inch ſquare, the cubes appearing of a laminated 
texture, and ſlightly adhering together, ſo as to 
be eaſily broken to pieces with a ſmall blow, and 
when broken, the ore appears very bright and 
glittering, and of a fine metallic blue colour. 
Many of the varieties of this ſpecies of ore ap- 
pear” of a laminated and of a ſcaly ſtructure, ap- 


proaching to, but not of a regularly diced form; 


and of theſe ſome are compoſed of large broad 
ſcales.” And again, ſome of theſe laminated or 
2 75 „„ 
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ſcaly ores 1 no appearance of a cubical Gents 
but the maſſes of ore appear partly of a convol - 
ved ſtructure, the ſcales being irregularly diſpoſed 
and placed all manner of ways. 
But it may be obſerved of the potter's ores, 
that in general a rich and plentiful vein produces 
ore of a regularly diced form, without much va- 
riety of ſtructure; but when the vein is confined 
or irregular, or any way diſturbed by checks, 
thick riders, or from any bending or warping of 
the vein, the ore which it produces is generally 
found of an irregular texture; and if the vein is 
much contracted and irregular, the ſmall quanti- 
ty of ore which it yields will be found in miſha» 
pin maſſes of a tortuous, imperfect, ſcaly texture. 
However, when the veins: are freed. from theſe 
accidental irregularities, and open into wide con- 
cavities, producing rich bodies of ore, the ore 
will then aſſume a regular form and texture. 
All the potter's ores are extremely heavy, and 
they commonly yield a great produce of lead in 
ſmelting, but they ſeldom contain much ſilver. 
2d, The fibrous lead ores. Theſe frequently 
exhibit a longiſh grain or ſtructure, ſometimes 
approaching a ſtriated form or texture, but not 
perfectly ſtriated, and very difficult to be deſcrib- 
ed. I have ſeen ſome of the varieties of this 
ſppecies exceeding bright and beautiful, and more 
of a whitiſh blue, or a ſilver colour, than the 
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bright 1 8 ores, and. many of them. are LY | 
: markelyy rich in ſilver. | „ 
334, The ſteel ore, or ſteel grained lead ore, is 

of an uniform and, granulated texture, ſome i 

the varieties of which are compoſed of fine grains, 
appearing in the inſide of the maſs like fine ſteel · 
when newly broken; ſome like coarſer ſteel, and I 
others appear like coarſe iron. Much of the "ſteel | 
grained lead ore is bright and ſparkling in the 
inſide of the maſſes, and of a fine blue or filver . 

. grey colour. Some of the varieties are of an 
iron grey, and others ſtill more dull in the inſide, 1 
and approach to a blackiſh grey. + 0 
The ſteel ores are moſtly very hard, the mar- 

ſes being frequently ſonorous in ſome mine works, | 
and they are generally rich in flyer. 

There are rich and durable mines of this ſpe- 

cies of ore in Cardiganſhire in Wales, and many 

other parts of Britain. Many of the veins pro- 
ducing this ſort of ore in Cardiganſhire contain 
ſtrong, regular, and extenſive ribs of ſolid ore, 
ſome of which I have ſeen working to great ad- 
yantage ; but ſeveral of theſe rich and valuable 
mines are now under water. 

| Cardiganſtire is one of the moſt rich and ex- 

135 tenſive mining fields in Britain. 

Kᷣ̈̃ great many, veins in the neighbourhood of 
t Darenvaur, Cymſymlog, Cumyſtwith, about the 
north and north-weſt corners of the country, and * 
7 in i 
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1 in 4 other akin: hive WHIP dress un | 
tities of the richeſt lead ore in the iſland; at leaſt © _ 
the richeſt ja filver. Many of” theſe veins were 
opened and worked by the Romans, whoſe works 


, wefe remarkable and ſingular, being all open 
caſt; like a great ditch or gulph. They cut open 
the vein longitudinally, and formed wide gulphs 


in the courſe or bearing of the veins. I faw one 


of theſe gulphs at Darenvaur, where the fine ſteel 


ore was very rich in ſilver, ſo large, deep, and long 
as to begin upon one ſide; and reach quite through 
- the ſummit of a conſiderable mountain; and this 
. vaſt trench was ſo deep and wide as to be about 
| ſeventy fathoms down below the ſurface of the 


ground near the ſummit of the mountain; but 


they had worked none in the vein down in the 
level ground at the foot of the mountain, where 1 
ſaw very rich modern works under level, upon a 
regular rib of ſteel ore, which was from a foot 
and a half to three feet wide in different parts of 
the vein, and remarkably rich in ſilver. 

Great numbers of theſe veins have been work- 
ed in modern times, as deep as they could go, 
with ſuch level mines as were eaſily obtained to 
drain the water; but as Cardiganſhire is diſtant | 
from the wealthy mining countries and mining 
companies, little or nothing to ſignify was done 
below level about forty years ago, when I was 
pretty well informed of the mineral hiſtory of 
| that 
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3 that! county 3 and I was ll and that ver 
little has been done below ſince that period, 
When theſe rich veins are openid-again, and well a 
£1 explored, valuable treaſures will be found in moſt 
of the old ſoles below the levels, by which they 
were formerly worked, as well as new ground, in 
| e n in gebe e or en of thoſe 
i have aytelk ſeen Frag ribs of ſolid ore n 
county from one to three feet thick and upwards, 
which are now lying under water; and I was 
then well informed of others which I did not ſee, 
Few of theſe rich mines can now be effefually 
opened without ſome e ee 15 
drawing out the water.. 
As moſt of Cardiganſhire is a -billy country, 

_ conſiſting rather of ridges of a moderate height, 
with narrow valleys between them, than of high 
mountains, rivulets and runs of water may be col- 
lected and led to proper places, and reſervoirs 
may be made for keeping quantities of rain water, 
for working powerful Rn machines! in many 
places. In other ſituations, nothing would anſwer 
effectually excepting the Hinds engine; but there 

is as yet no pit coal diſcovered in that county, nor 

near it, and the expence of bringing coals by ſea 
| with the addition of duty and a long land carriage, 
eam e | 
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The country to the northward, FORK. and 

| eaſtward of Darenvaur, abounds in peat bogs, and 
ſome veins bearing lead ore have been difcovered, 
but not explored in the middle of ſome of theſe 
peat moſſes. Where good ore is found, and Wa- 
ter cannot be had, or cannot be properly applied, 
ſteam engines may be worked with good peats well 
prepared. In preparing peats for the engine, the 
upper parts of the moſs mult be cut off and thrown 
into the old peat pits, where it will vegetate again, 
and enſure the duration of the moſs; and nothing 


but the black heavy peat ſhould bs prepared for 


uſe. This black moſs. muſt be eut into ſmall 
peats; and the cutting ſhould begin early in the 
Jpring, in order to have the peats in good condi» 
tion before the heavy rains come on, the dry wea- 
ther of ſummer in that country being only in the 
months of March, April, May, and ſometimes 
June. The heavy black peat, which is of a cloſe 

and ſolid ſubſtance, cannot be thoroughly and per- 
fectly dried in one year; but when two years old, 
and well prepared, well thatched, or kept under 
a ſhade, they make a ſtrong, clear, and durable 
fire, little inferior to good coals, and even better 
than ſuch as are but indifferent. Steam engines 
may be effectually worked with the black peat, 

without any material alteration in the 'conſiruge 
tion of the machine, excepting. that the furnace 
may be a little wider than for pit coals, Meſſ. 
| Toru 
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Taylor oe! Symington's new ktaproved patent 
engine will anſwer beſt for ſuch mining countries 
as Cardiganſhire, becauſe it certainly can be work. 


ed with much VV 5 


Has yet appeared. 

Beſides the above-mentioned blue lad: ores, 
there are other ſpecies of different colours, ſuch. 
as white, yellow, green, brown, and a yellowiſh 
brown colour, &c. But theſe ſeveral ſpecies are 
ſcarce, and of little conſequence, as they are but 
ſeldom found in ſuch quantities as to conſtitute 
rich veins worth working, and therefore a particu» 
lar deſcription of them would be as | uſeleſs as it 
is difficult. 

Theſe ſeveral ſorts of lead ore can 1 be di- 
Ainguiſhed from other mineral ſubſtances by a 


| Kkilful eye, and even the moſt experienced are not 


ene certain of them without proper trials. 
Copper ores are found in Britain of almoſt all 
the colours on earth and ſhades in the rainbow, 


Juch as black, red, brown, yellow, green, blue, 


grey, with all the mixtures, ſhades, and tinges of 
_ . theſe colours, and the ores of copper aſſuming ſuch 
a great variety of colours and appearances makes 
many of them difficult to be known, as ſome of 
theſe ores reſemble at firſt ſight a great many 
other foſſil ſubſtances. However, all the copper 
bs TE ye” ſo difficylt to een, — 


them 


Tal 


them. Hand A | bright metallic appearance i in them 
fide of the maſſes; and it may be obſerved of 
molt of theſe ores, that they have always a mine- 


ral appearance which vill diſtinguiſh them; and. Fl 


when maſſes or ſhoads are found which are doubt- 
ful, there is a ſhort and ready way of trying this 
metal, to know with certainty whether the doubt- 
ful maſs contains any copper or not, viz. Put a 
little aquafortis with a feather upon the mineral 
maſs ; let it act upon it for a minute or leſs, and 
then touch the part with 'a knife, a key, or any 
other poliſhed iron, and, if it is copper ore, a thin 
plate or ſcale of pure copper in its native colour 
will appear upon the iron. The aquafortis diſ- 
ſolves part of the copper out of the ore or ſtoney 
maſs in which it is concealed; but when the iron 
comes in contact, it imbibes His acid, which leaves 
the copper behind upon the ſurface of the iron. 
But it ſhould be remarked, that if the copper is 
mixed with, or contained in any ſpecies of. gyp- 
ſum, vitriolic pyrites, or ather mineral ſubſtance, 
containing much of the vitriolic acid, the aqua- 
fortis will not act upon the copper ſo as to produce 
the real metal in this experiment. In this caſe, 
fire is neceſſary to prove the ain of copper 
in the doubtful ſamples. | 
| There are a great many ſpecies ad varieties of 
copper ore found and worked in this iſland, ſome 
of which [ vill deſcribe 3 in a plain and familiar 


way, 


g | 
ſorts when diſcovered. Some ſpecies of copper 
ore are of one uniform colour, and other ſpecies 
contain two or more PINE) in the fam mas of [> 
ore: Es 
ft Native copper, cen called virgin 
copper, reſembles the real metal itſelf in colour 
and quality, as it may be either cut or hammered 
when firſt diſcovered or dug out of the earth. 


2d. Grey copper ore is a common ſpecies found 


in Britain, Some of the grey ores are of a gra- 
nulated texture, or ſteel-grained, tolerably bright 
in the inſide, conſiderably ponderous, and of a 
_ filver grey, a ſtone grey, or of an iron grey colour. 
But all the grey copper ores are not of a granu- 
lated ſtructure; ſome of them are ſmooth and uni- 
form in the inſide, and when the ore is bright, it 
_ exhibits a gloſſy appearance, and this ſort is fre- 
quently called glaſs copper, or vitreous copper ore. 
Many varieties of the vitreous ores of this colour 
diſcover leſs or more of a yellow or of a brown 
mixture with grey, when you look attentively 
at the inſide of the maſſes ; and again all the va- 
rieties of the grey ores are not of a bright metal- 
lic appearance, ſome of them being more dull and 
tarniſhed. This ſpecies commonly yields a good 
produce i in ſmelting, and Tome of the varieties are 
often found to be rich: 1 in Rer. . 


Can) 


2d. Red copper ore. ne varieties of: 4 
Deen are of a clear bright red, and of a ſmooth + 
uniform texture, called vitreous red copper ore 
but the moſt common ſorts are of a ae red, : 

approaching to a browniſh red colou. 
The maſſes of this kind are fometimes 3 
generally ponderous, and ſome of the varieties are 
more like the melted metal than any other ſpecies 
of mineralized copper ore. Some of the red cop- 
per ores are of a granulated, and others of a ſolid 
uniform texture. The varieties which are of the 
fineſt red colours are generally bright and gloſſy 

in the inſide; but ſome of thoſe which are of a 

browniſh red, have a more dull and ordinary ap- 
pearance; however, moſt of the red ores Wann a 
good produce in ſmelting. | 

_ 4th. Yellow copper ore is we ot: common 
ſpecies found in Britain. There are a great many 
varieties of yellow copper ore, moſt of which are 
very bright and beautiful, of a gloſſy metallic ap- 
pearance, and of the colour of poliſhed braſs. 
Some of the beſt of the yellow copper ores ap- 
proach to a laminated texture, and are ſmooth 


and ſhining in the inſide. Some of the yellowW : 


copper ores are of a granulated: or ſteel-grained 
texture, but moſt of the varieties are ſmooth and 
uniform in the inſide, without any determinate 
grain. Many of the yellow copper ores differ but 
little in appearance from ſome of the brighter 
FE 16 > pyrites; 
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0 pyrites; it requires a ſkilful eye to diſtinguiſh the 


one from the other, and ſometimes they cannot 
be diſtinguiſhed without aquafortis, or ſome other 
mode of trial. But although yellow copper ore 
is the moſt common and the moſt beautiful, yet 

in general it is not the richeſt. Moſt of the ya- 
rieties are the pooreſt in the produce of the fur- 
nace; but what they want in quality is made up 
in quantity, there being more rich and plentiful- 


mines of this Pn! in Britain than of any other 


eolour. 

When yellow copper ore exhibits a Man's or 
effloreſcence of green, it may generally be known 
as ſuch by the young miner; but when it is of 
an unmixed yellow colour, it ſhould be tried with 


2quafortis or otherwiſe, before the landed gentle. 
man builds too much upon its value. 


ib. Copper ore of a mixed colour, containing 
two or more colours in the ſame maſs of ore- 
In ſome veins maſſes of copper ore are ſound of 
a pure unmixed green 6glout, and alſo of a blue 
colour. Some maſſes are purple, and others black, 
and of a liver brown colour, with little or no 
mixture of other colours in the reſpective maſſes; 
but it more commonly happens that ſeveral of 15 
theſe colours are blended with yellow, and may 
- 2 ſeen in the ſame individual maſs of 
ore. Maſſes of copper ore, or of ſuppoſed cop- 
* ore, of a ta unmixed 18 * purple 


or 
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or liver brown colour, and of a ſmooth uniform 
ane, require to be tried with aquafortis, as 
well as the pyritical or marcaſtical yellow copper 
ores, before it is determined that they really are 
copper; becauſe very many ſtones and. pyrites ſo 
nearly reſemble theſe in colour, texture, and the 
general appearance of the maſs, that ſometimes 
they cannot be certainly diſtinguiſhed without 
trial; however, the doubt is ſoon cleared up with 
a drop of aquafortis, and a key or knife, as dire 
ed above, excepting in the caſe of the maſs of ore 
being mixed with a gypſeous matter, or being 
faturated with the vitriolic acid, in which caſe 
the aquafortis will not diſſolve the copper ſo as to 
produce a thin plate of it upon the poliſhed iron; 
and therefore, when the maſs of ore has a ſtrong. 
metallic or mineral appearance, and yields no cop- 
per with the aquafortis, it will be prudent to have 
it tried by a proper chemical procels. | 
The copper in many veins is compoſed of vols 
las and green; in other veins the: ore is chiefly 
of the yellow and brown colours blended together. 
In ſome veins we find a mixture of yellow, brown, 
and green; in others a mixture of yellow, black, 
and brown ; and in ſome-veins there is a mixture 
of yellow, purple, and of all the glowing colours 
of the rainbow and peacock's tail. In ſhort, cop- 
per ores are found of all colours, and of all the 
ſhades and tin * of thoſe colours, and many of 
| | | wn 


(420) 


thoſe colours are often mixed and blended in the 
ſame vein, and ſeveral of them even in the ſame 
individual maſs of ore, which makes a __ and 

proper deſcription of ſome of: the . ores 
2 difficult taſk. 

Some of theſe mixed copper ores are of a gra- 
nulated texture, or approach to a ſteel grain; but 
moſt of the varieties are ſolid, hard, and firm, 
and of an uniform texture. Some of theſe are 
dull and ſtrong like, and many of them appear 
of various e of beauty and metallic n 
nels. : 
Copper ore is 1005 decompoſed and diſſolved 
by corroding waters paſſing over it; and the par- 
ticles thus diſſolved are often carried away by 
water, and lodged at different diſtances from the 
veins. This weathered or diſſolved copper is 
found in many places in the ſtate of an elne o or 
of a looſe powder. 

This powder is commonly of a green or FF q 
blue colour, and is called mountain green and 
mountain' blue, ſome of which appear of a beau- 
tiful bright green and blue colour, and others are 
of a more dull and earthy appearance. Some of 
the ochreous copper ores are indurated, and 
others are more looſe and friable ; however all 
_ theſe may ſoon be aſcertained with a little aqua- - 
fortis. In this experiment, the friable ochreous 
and the powdery n muſt be put into a 
drinking 


( 421 


1 drinking WY: with ſome „ and after 
| ſtanding about a minute, touch the liquid with 
a key or a knife, and a thin plate of real copper 
will appear on the iron, if the matter ſo ned 
contains that metal. 

Copper found in the ſtate af an ochre or 0 a 
powder is commonly mixed with calcareous mat- 
ter, and efferveſces in the aquafortis, in the ſame 
manner as lime-ſtone and other calcareous ſub- 
ſtances, and ſome copper ore found in veins 
likewife efferveſces with aquafortis; but the cal- 
careous mixture does not hinder any of theſe 


ſamples to ſhew the copper upon the 1 iron in the 


experiment with aquafortis. 

The ſeveral forts of copper ore i deine 
ed at under theſe few heads, eſpecially the laſt 
article, might be ſub - divided into a number of 


Aiſtinct ſpecies and varieties; but as my whole 


aim is to point out ſuch deſenlptive marks and 
characters as ſhall make theſe ores known, and 
as may diſtinguiſh. them from other foſſil bodies 
of nearly the ſame colours and appearance, I 
am no way concerned about a formal regular 
mode of claſling them. 1 yy with to make them 
known. 

The mineral veins Nes contain hg Various 
ſpecies of copper ore, are exactly of the fame de- 
So as the lead veins, and the various un- 

metallic. mineral ſubſtances, | hard and ſoft, con- 
= rained | 
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. 3 in als veins, are the POR whicks be 
been fully deſcribed above, and, therefore, a far- 
ther repetition would be uſeleſs. However, it 
may be obſerved, that in ſoft veins containing 


chun and mineral clays, we need not look for 


copper 1n the white-and whitiſh friable clay de- 
| ſcribed above, which frequently contains particles, 
and ſometimes ſmall maſſes of lead ore coated 
with ceruſs. There ſeems to be a quantity of 
native ceruſs mixed with this mineral ſoil, which 
perhaps has been produced by acid corroding 
waters diſſolving part of the lead ore, which pro- 
duces the native ceruſs that is mixed with this 
clay, and which coats or covers all the ſhoads, 
and all other maſſes of lead ore that are covered 
with a white coat, effloreſcence, or ruſt, | 
The veins which contain copper and lead ores, 
. as I obſerved above, are the ſame, and the va- 
rious mineral bodies which accompany both theſe 
ores are alſo very near the ſame, and to ſave un- 
neceſſary repetition, it is alſo proper to obſerve, 
that the various kinds of copper ore are found in 
hard and ſoft veins, exactly in the ſame manner 
as the various ſpecies of lead ore; and, therefore, 
when a mineral vein is diſcovered, in which no 
lead ore is found, it ſhould be carefully examined 
for copper. 
As all mineral ſubltances in the baſlet, out- 


burlt, or ſurface of a bard vein are ſometimes ſo 
. | tarniſhed 


( 423 ) 


| tarniſhed and diſcoloured as to conceal their na- 
tive hue and appearance, I before adviſed that 
the ſurface of every ſubſtance within the ſides of 
a hard vein ſhould be broken or ſcratched with a 
pick, or other iron tool, and if no lead, or but a 
very ſmall quantity, is found in it, it ſhould then 
be carefully examined for copper. Copper ore 
in a hard vein may be either red, black, blue, 
green, yellow, grey, and brown, or of the various 
ſhades and various mixtures of theſe colours. 
Moſt of the copper ores of the ſimple colours, 
and of their ſhades and varieties, have a mineral 
and metallic appearance, with various degrees of. 
mixtures, ſufficient to diſtinguiſh them from mere 
ſtones or other mineral ſubſtances of the ſame: 
colour, eſpecially in very hard veins. - However, 
| ſome varieties of theſe ores may be ſo dull and 
| tarniſhed as not to be eafily diſtinguiſhed, in 
which caſe, aquafortis ſhould be uſed, when foſ- 
ſills reſembling any ſort of copper ore are found in 
ſuch a vein. It commonly happens, that ſome 
little verdigreaſe or a fine green ruſt or effloreſ- 
cence, appears upon the face of copper ore ex- 
poſed to the external air in the ſurface of veins, 
and likewiſe upon the outſide or ſurface of looſe 
maſſes of copper ore, which have long been ex- 
poſed upon the ſurface of the earth: However, 
if no verdigreaſe or ſuch fine green ruſt ſhould 
appear, the various colours and appearances of 
| | the 
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: een cows have been ſo 1 
ed as to point them out to an attentive obſerver, 
independent of the verdigreaſe, which, however, 
is always an indication of the proſancs: of eber 
in leſs or greater quantities. 5 

Copper ore may be and hn i eee uren 
the ſurface of the earth in ſhoads and floats, in 
the ſame manner as lead ore, and, therefore, 
when vein-ſtones, ſpars, &c. are found ſcattered 
upon the ſurface, they ſhould be carefully exa- 
' mined, to ſee if they contain any copper in ſpecks 


or flowers, and the place ſhould be well exami- 


ned for leſs or greater ſamples of copper ore. 
Maſſes and ſmall bits of copper ore which have 
ſliden, or been any way forced off the baſſet of a 
vein, and lie ſcattered upon the ſurface of the. 
ground, generally ſhow ſome little verdigreaſe, 
and when they do not, the ore has much the 
ſame appearance as deſcribed above, only a little- 
more dull and tarniſhed than ſamples of the ſame 
ore newly broken, but the tarniſhing is only upon 
the outſide of the maſles ; but however dull and 
tarniſhed ſuch maſſes and ſmall bits of ore may. 
appear, they have generally a mineral appearance 
and character, which diſtinguiſhes them to an 


obſerving eye from common ſtones; and, there- 


fore, when ſpar, vein-ſtone, &c. are ſeen, every 
hard ſubſtance in ſuch a place ſhould be broken 
to ſee how they appear in the inſide, 
„„ „ ” When 


When ne of 1 lead o irecte 
ſearch for and trace out the veins, mn means of 
ore and other mineral ſubſtances found upon the 
- ſurface, to which I refer, as it need not be repeats - 
| ed here, all circumſtanees being alike, en 
the ſhoads or appearances of copper and lead, 

Copper ore is found in all the deſcriptions of 
ſoft mineral veins, in the ſame manner as lead 
ore, and the copper is accompanied in theſe veins 
by moſt of the ſoft mineral ſoils which accom- 
pany lead, excepting the white friable clay, which 
ſeems peculiar to lead. But of all the ſoft mi- 
neral ſoils found in veins, the blackiſh and all the 
ſhades of brown chun, or mother, is the moſt 

promifing for copper. It has been noted defore, 
that chun, which is alfo called ghurr, is a ſoft, 
lax, friable ſoil, found in the concavities of mi- 
neral veins, which generally has a 2 5 or muy 

appearance when the vein is dry. 

When a vein is found, and opened a little, 
containing this ſort of ſoft ſoil, if no lead is found 
in it, then it ought to be carefully examined 
for copper. Let every hard ſubſtance found in 
the vein, whether it is mixed and buried in the 


ſoftneſs, or adhering to the ſides, from the ſizae 


of a ſmall pea, and upwards, be broken, to ſee if 
any copper appears, which in ſuch veins is com- 
monly ſo tarniſhed or covered over with the ſoft 
ſoil, in which it is buried, as to conceal its real 
vol.. 1. „5 Colour 
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nod metallic appearance, which, RV; | 
will be diſcovered when either ſmall or great 


maſſes containing copper are broken. But if no 


maſſes of good copper are found, nor any ſpecks 

or threads of copper are diſcovered in breaking 
the hard ſubſtances of the vein, then let ſome of 
the chun be put in a glaſs with aquafortis, and 
after ſtanding a little, touch the liquid with clear 
iron, and if any copper appears, it may be con- 


cluded that it is a copper vein, and farther trials 


ſhould be made by ſinking down in it, even to 
à 2 conſiderable depth, there being little doubt of 
finding much copper in ſuch a vein, if you 80 for 
enough down 1n it. 

Beſides the ſeveral deſcriptions of mineral veins, 
copper ore is found in all other ſituations and 
_ circumſtances the ſame as lead; ſuch, for in- 
ſtance, as blended in the compoſition of the ſtrata 
of lime-ſtone and other rocks, in the ſame man- 
ner as lead ore, which has been deſcribed above, | 
and need not be repeated here. 
Copper mines have been worked for a long | 

time in many parts of England, to the great 
emolument of the public, and of the ſeveral di- : 
ſtricts where this metal is found; but mines of 
copper have not hitherto made any figure in 
Scotland. The trials for that metal have neither 


been numerous nor very ſucceſsful, perhaps for 


want of ill "wa * But, however 
that 


(47) 


10 7 may 1 as it K that more aten 
will be paid to that metal hereafter in this coun- 


try, I will point out ſome places where 1 have 82 


ſeen copper ore, and appearances of good cop- 
per mines in Scotland, which communication 
may be uſeful to poſterity. . 

A great many mineral veins appear in © hs cliffs 
of the ſea, all round the coaſt of Caithneſs, in 
the north of Scotland, in ſome of which I have. 
| ſeen lead, and in others copper ore. . 
Many of thoſe veins are coved by the waves 

of the ſea waſhing out the ſofter mineral ſoils. - 

There are ſeveral fine regular rake veins trend- 

ing towards the north and ſouth, and others to- 
wards an eaſt and weſt direction, near the old 
ruinous caſtle of Olrick in Caithneſs, which in- 
terſect one another at right angles, in ſome of 
which I found pretty good copper ore... 
The veins at Olrick are remarkably good 
and promiſing, and regularly open between the 
ſides, containing ſome copper ore even at the ſur- 
face, with various other good mineral ſoils both 
hard and ſoft. _ I juſt touched the ſurface of two 
of the north and ſouth veins at Olrick, which 
could not be called a trial. One of the places 
was in the cliff of the ſea, about half way down 
from the ſummit, in a ſtrong bold vein, containe 
ing ſome copper ore; but as moſt of the mine- 
ral foils in this vein were hard, there Was but 


very 
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very little done in it. The other vein was 


dllſo ſeen in the cliff, but it was ſearched for and 


£ found by a little trench upon the plain ground 
above, at ſome diſtance from the face of the cliff. 
This vein was found open and good, immedi- 


ately below the upper foil, containing ſpar and 


. Vein-ſtone, and a blackiſh brown chun, or ſoft 
mineral ſoil, with ſome copper ore at the very 
ſurface ;' and if I remember well, there was not 


above a yard TURK WO in the 12 _—_ to ſee 


how it appeared. 
The copper was bound in dall maſſes in tne 
chun, and mixed or blended through all the vein- 
ſtones and ſpar; ' The copper ore at Olrick was 
moſtly of a yellow and a brown colour, and 

frequetitly a mixtute of yellow, brown, and green. 
It did not appear to be very rich in quality; 

but, perhaps, that is not ultimately againſt it, for 
it may be remarked, that in Cornwall, and other 
places where they have the moſt rich and du- 
rable copper mines, the ore is generally poor 
in quality, which defect is . compenſated by the 
great quantity produced; and as far as I can 
judge from appearances, Olrick promiſes to be 
a productive copper mine, when the beſt veins 
ſhall be opened and effectually explored, 
I) be beſt copper ore that I ever ſaw, and, per- 
haps, the beſt that has been ſeen in Britain, is 
; __ at Kiſſern in the Weſt Highlands of Scot- 
land. 


grey err It is uncommonly ponderous for © 
copper ore, and the beſt maſſes of it are ſono- 

rous, and ring like the melted metal. This fine 

ore is found in a rake vein” or perpendicular 
mineral fiſſure, which croſſes a middle-ſized hill 
of fine limeſtone, within a mile of the ſea, or an 
inlet called Loch-Kiſſern, upon the weſt coaſt of 
Roſsſhire. There have been ſuperficial trials made 
at Kiſſern, (the name is ſounded Kiſhon), and 
ſome tons of copper raiſed at different periods. 
The ore is found there in neſts or ſmall openings 
in the vein, with ſhort intervals between them, 
but they have never yet ſunk to any depth in it. 
| Lam of opinion that Kiſſern deſerves to be explo- 
red more effeQually by proper trials. There ig 
the higheſt chance in its favour, not only of this 
vein and other perpendicular fiſſures opening wider 
and more regularly at proper depths, and produ- 
cing good bodies of ore, but there is alſo a pro- 
bability of diſcovering dilated veins as __ wo 5 
down in the rake veins. | 
Plat dilated veins are commonly bund in an 
| limeſtone mining fields, and they would probably 
be met with at Kiſſern, were the perpendicu- 
lar veins worked deep enough to come at'them. 
When I was at Kiſſern, I ſaw the baſſet of a flat 
wein there in the limeſtone meaſures, contaiming 

iron ore at 1 ſurface, a common circumſtance 


| in 


3 
in other copper mines. The rake vein, out of 
which the copper was raiſed, opens and cloſes, or 
checks again, at ſhort intervals near the ſurface, 
and they have not gone far down in it. The 
ore was found in every ſmall opening of the vein, 
and the quantity found was always in proportion 
to the ſize and length of the open ſpace in the 
vein, and when theſe openings cloſed or checked 
as they worked forward horizontally in the vein, 
the copper was cut out and loſt, until they came 
to another opening, which was commonly at the 
end of two or three feet, or of two or three yards 
at moſt, when they were ſure to find more cop- 
per. A ſhaft put down in the vein where the 
beſt and moſt copper was found, to the depth of 
twenty or twenty-five fathoms, and a horizon- 
tal mine driven likewiſe in the vein from the 
bottom of the ſhaft, a conſiderable number of fa- 
thoms towards the height of the hill, might be 
productive of great diſcoveries ; at any event, the 
copper which' would be raiſed in going down and 
driving in the vein, would probably defray the 
expence of the operation. This may be done at 
a moderate expence, with a ſmall horſe - gin or 
whimſy, inſtead of a windlaſs, for drawing the wa- 
ter and work in ſinking. . 
Among the prodigious number 173 lead. veins 
which are ſeen i in the iſland of Iſla, there are ſome 
few regular good veins containing copper ore, 
25 upon 


0 . 


upon which trials to a ſmall Septic have been 
made, and ſeveral tons of pretty good copper ore 
were raiſed out of them. The copper, of Iſla is 
| moſtly of the yellow, brown, and green colours 
mixed together, and of a cloſe grain or texrure z 
but moſt of the copper of Iſla is mixed with blue 


lead ae Wand is a e detriment to the. 25 . 


per. . 
The Ochill Hills are ee . See va- 
rious kinds of good metallic and ſemi - metallic 
ores in ſeveral places, ſuch as ſilver, lead, cobalt, 
&c. and among the reſt copper ore has been found 
In ſeveral parts of thoſe mountains, ſome of which 

I have not ſeen ; but I ſaw ſome very good regu- 

lar perpendicular veins bearing copper ore, near 
the bridge of Allan, which have been worked, 
and a great deal of copper raiſed at different pe- 
riods. The copper of this mining field is good 
in quality. I do not diſtinctly remember all the 
colours of it, but 1 recolle& there was yellow, 
green, and grey ore produced; and the yellow 
copper ore there, which is of a laminated ſtrue- 
ture, and a bright yellow colour, was the fineſt 
yellow copper I ever ſaw. From my own obſer- 
vations, joined with the information of ſenſible 
| kkilful miners, I am of opinion, that the copper 
mines at the Bridge of Allan were raſhly thrown 
up and ſtopped about twenty years ago, when they 
at . n in derer foreheads, and ſtill 
better 
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better in ſome of their ſoles, as T thought in ſuſi- 
cient quantity to be worked with profit. But 
there being no furnaces and other apparatus _ 
preparing and ſmelting the metal in Scotland, is 
2 great detriment to the ſucceſs of n mines 
in this country. ; 
The mining field at ho Bridge of Abe 5 aol 
miſes a rich and plentiful produce of copper, if 
conducted with {kill, ſpirit, and frugality, _ 
There have been trials made, and grey, yellow, 
and greeniſh brown copper ores found at Curry, 
in the county of Edinburgh. The grey copper 
found at Curry was exceeding rich, of a bright 
grey colour, of a granulated texture, remarkably 
heavy, and very pure, and from its appearance 29 


imagine it contained ſome filver. This fine ore . 


was found in limeſtone, but I do not now remem- 
der whether the copper was found in a regular 
vein, or in neſts in the lime-rock. I alſo ſaw at 


Curry a great many ſmall vagrant ſtrings of cop- 
per ſcattered in the ſuperficies of the rock in ſeve- 
ral places, upon which they have been digging 

and making ſuperficial trials at different periods. 
I imagine that they have paid too much attention 
to thoſe vague appearances, becauſe they ſaw ſome 
little copper, and neglected ſome real mineral 


veins, becauſe they did not carry ore NN 
at 5 unn e 4 


There 
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There are appeirances of. other © copper 

in ſeveral parts of Scotland, which I bans Hot 
ſeen; and ſome that I have ſeen I do not fo di- 
ſtinctly remember as to be able to en —_— ac. 
count of ent. 

In the pariſn of Colvend, in Outta thete 5 
are great numbers of mineral veins, in which fe- 
veral ſpecies and varieties of copper ores have 
been found. Many of theſe veins appear in the 
rocky cliffs of the ſea, upon the north ſide of 
the Solway frith, which are high and precipi- 
tous. Several of the perpendicular veins con- 
taining copper in this field are ſo narrow and 
-clofe at the ſurface of the ground, upon the 
ſummit of the rocky cliffs, that they could 
hardly be known above for mineral fiſſures, 
if they were not ſeen to open gradually wider and 
uider as they cut the ſtrata aſunder down the 
face of the cliff j but notwithſtanding their being 
fo very ſtrait and cloſe above, many of them open 
aſunder to three or four feet wide, and more, be- 
fore they are half way down from the ſummit to 
the beach, and ſome of them are fix or eight feet 
wide below at the beach. Some of theſe veins 
are coved a conſiderable way into the hill, by the 
continual agitation and beating of the waves 


which waſhes or gradually wears the mineral ſoil 
out of the veins. Many wonderful ſtories were 


related to me concerning one of theſe, called the 
VOL, Is | 3 I Piper” g 
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Piper's C , when I was in ſtat: country near 
thirty years 1905 which raiſed my curioſity to 
examine it with lights. Before I entered the 
cove, I ſaw that it was a large ſtrong mineral 
vein, which engaged my attention to the in- 
- ternal parts of it as ſuch, and before I came out, 
I diſcovered copper ore in the vein. 1 
This prompted me to take a view of the cliffs 
further along ſhore, to ſee if any more diſcoveries 
could be made; and the reſult of my ſearch was, 
that I found ſome copper in the cliffs along ſhore 
in more than twenty veins. In a year or two 
after the firſt diſcovery, a company tried ſeveral 
of thoſe veins, and ſome tons of copper were rai- 
ſed and ſold ; but whether the company and their 
_ ſervants had not ſufficient ſkill in copper mines, 
or that they made ſome ſuperficial trials in too 
many places where a little copper appeared, but 
did not puſh far enough into the beſt veins with 
ſufficient ſpirit and perſeverance, or that the ore 
was found in too ſmall quantity to be worked 
with profit, or whatever was the cauſe, the work 
was thrown up, after making a great number af 
_ trifling ſuperficial trials, although ſome copper 


was found in moſt of them. From what I faw r. 


and know of the matter, as I ſometimes paſſed 
that way, my opinion is, that they tried too many 
places which deſerved no trial at all, and of con- 

| Auensee, they e found too much money out. 


nd 


. ) 


and but little coming in, which Wen them: 
whereas, had they concerted and ſteadily followed 


a proper plan, and puſhed their trials effectually „ 


in two or three of the moſt promiſing veins con- 


taining copper ore, it is highly probable that their $i 


ſucceſs had been quite different, and that this had 
proved one of the greateſt and beſt copper mines 

in Europe. Moſt of theſe veins are very cloſe _ 
and ſtrait above at the ſurface of the ground, but 
open gradually downwards, and ſeveral of them 


are wide and regular below, containing ſome cop- 


per ore at or near the day, with very promiſing 
mineral ſoils, both hard and ſoft, as brown | 
chun, &c, 8 | 
A great variety of copper ores appear in this | 
extenſive mining field. The principal ſpecies are 
the yellow, green, and brown. There ate a great 
variety of mixtures of the yellow, green, and 
blue colours, ſome of which are tinged with all 
the beauties of the rainbow and peacock's tail; 
but theſe gaudy ores are generally in hard poor 
veins, which do not promiſe much ſucceſs, at 
leaſt not near the ſurface. In the opener veins, 
containing ſoft mineral ſoils and kindly ſpar, &c. 
the yellow ore mixed with green and brown co- 
lours are generally prevalent. There were ribs. 
of ſolid ore in ſome of theſe veins, when the trials 
were given up, in one or two of the beſt veins. 
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the rib was ta or fixe inches, 0 or mores 
of a browniſh yellow copper, mixed with green 4 
and I am perſuaded that the ore in ſome; of thoſe 
veins would pay for working, as, it now ſtands, 

if managed with ſpirit, {kill; and frugality; and 
ag the veins are good, and trend into a range of 
mountains, which have a gradual riſe or aceli- 
vity from the ſhore, until they aſcend to a great 
height, there is the greateſt probability of ſucceſs, = 
by driving horizontal mines or galleries in the 
veins, from the ſhore, towards the mountains, in 
which veins there is middling good ore to begin 
upon, which would pay for the mine or, gallery 5 
and as moſt or all of theſe veins open gradually 
downwards, it might be prudent to ſink down 
below the level of the ſea in one or more of the 
veins which produce the beſt ore ace mine - 
ral ſoils. 

In ſhort, this- is a eta mining field. 2 * 
able, ſkilful, prudent company to engage in, and 
I am perſuaded that ſome time or other, when 
the belt veins ſhall be properly opened and pur- 
ſued, this will prove one of the beſt and moit 
5 extenſive copper mining fields, in Ae 1 not 
in all, Europe. | 
The, next metallic ore 1 ſhall 8 notice: of i is 
iron. In theſe curſory obſervations, concerning 

the metallic and mineral ores, I follow no ſyſtem 
of erdleny, nor eſtabliſhed rule of precedence, 
_bys 


but I rather have reſpe& to the extent and riches 
ob our Britiſh: mines, and their importanee to our 
nufactures and commerce, than to any other 
motive of choice and order. Our lead and cop- 
per mines have long been, and ſtill are worked 
to great extent and advantage, and it is yet very 
practicable to inereaſe them. Our iron mines 
and iron furnaces have begun to make a figure 
of late years, and I hope they will increaſe in ſome 
proportion to their great national conſequence. 
Of all the mineral ores found in the ſuperficies 
of the globe, iron is of the greateſt importance 
for all the purpoſes of ſociety; and therefore, it 
ſhould be reckoned the moſt precious, as it is th 
moſt uſeful of all metals. Iron is either neceſſary 
or applicable to moſt of the great and impor- 
tant uſes of metal. Its ferruginous quality is 
indeed againſt it for ſeveral domeſtic and or- 
namental purpoſes ; but where the great and ne- 
ceſſury uſes of metal are wanted, for ſtrength, du- 
 rability, fine edge and point, iron is, without 
compariſon, the moſt uſeful and the moſt valuable 
metal in the world; and like the other common 
bounties of nature, the general abundance'of iron 
is equal to its great utility, However, the other 
metals have alſo their value and importance in 
various ornamental and uſeful purpoſes of life, 
and they are of great conſequence to our Britiſh 
manufaQures and commerce. Unleſs it is the 
ES” OE 5 irſt 
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_ firſt great expence which is requiſite for — | 
iron works, I am at a loſs for the reaſon why we 
have ſo few blomaries in the iſland of Britain; 
and why we were ſo long, in Scotland eſpecially, 
before we began to extend this valuable manu- 
facture of our own produce, which is of ſuch 55 
vaſt national importance. 

It is ſaid that a million of good hard caſh i is 
_ annually carried out of the nation for iron, 
which goes into the coffers of cold friends and 
commercial enemies. It ſhould be the fer- 
vent wiſh of all the real friends of our na- 
tional proſperity, that the blomaries, or iron 


, works of Britain, were ſo much increaſed as at 


leaſt to keep our dry caſh at home, and if we im- 
ported any iron at all, that it ſhould be in ex- 
change for Britiſh manufactures; and I am per- 
ſuaded . the means of ſuch an increaſe is abun- 
dant. 1 
ee works i in 1 Sollen, for a the | 
produce of the country, are but of very late eſta- 
bliſhment; but to my certain knowledge, the foſ- 
fil means of numerous iron works in this coun- 
2 _ are abundant and good. 
I will not pretend to reaſon upon the makes 
of national bounties to encourage the increaſe of 


ttheſe public works; but it appears to me 


abundantly evident, that bounties and premiums, 
r diſpoſed of 1 in | this way, would prove a na- 
tional. 


- tional advantage, by employing a great addition- 
al number of hands in preparing and manufag- | 
turing the produce of our iron mines, and in 
keeping at home a million of caſh annually, 
which may be employed in carrying on thoſe 


iron works, by which means it would flow like 


vital nouriſhment in home eirculatio 
Our worthy young Premier has inveſtigated . 
many important ſubjects reſpecting our natibnal 
ee 88 Wu: he would look into this 
; alſo, 
Iron, in its 80 foil Guts may be n in 
two ſorts, viz. iron ore and iron ſtone. Iron ore, 
properly ſo called, is found in all the ſeveral 
| ſpecies of mineral veins deſcribed above, and al- 
ſo upon the ſurface of the earth, in a coagulated 
or conereted ſtate, which is called bog-ore, and 
iron ſtone is found in thin but regular ſtrata in 
the coal fields and others, and in glebes and no- 
dules of various ſizes, blended in argillaceous 


| ftrata likewiſe of the coal fields. Several ſpecies _ 


of iron - ſtone, ſuch as ruddle and flaty or ſhivery 
iron- ſtone or ore, are found in regular continuous 
ſtrata wt: the ſtrata of the mountain rocks, 
and it is 2 888 in induraed rockt in _ 
Thins are ſeveral ſpecies wy iron ore, ſacks as, 
1/t, Blood-ftone ; ad, Kidney ore; zd, Grey iron 


Or 1, Beg ore, be. and n. ene chere 5 


are many varieties. 
J, The hamatites, or blood- tows; are wbb 
among the richeſt of the iron ores. They are 
either of a dark brown, a reddiſh brown, or of a 
1 grey colour, remarkably heavy, and generally of 
aa radiated ſtructure. The reddiſh and brown 
ſorts are commonly of a ſmooth uniform texture; 
but the grey are frequently granulated, ſome of 
Which are of a dark grey colour and dull appear- 
ance, and other varieties are of a light grey and 
of a bright metallic appearance. | 
I) he maſſes of theſe ſorts are ſtrongly: wicked, | 
being of a ſtriated and radiated form and texture; 
the radii very diſtinct, and diverging every way 
from a common center, and they are generally 
mixed with a whitiſh or fleſh- coloured iron ſpar. 
Many varieties of the blood-ſtgnes are very hard, 
as well as the iron _ es wan 
33Y them. 
oy 436, Kidney ore is found in ſmall maſſes blend 
1 cd in a red, ſtaining, ſoft clay or earth, called 
* fmit, which is alſo an iron ore. The ſolid maſſes 
4 which are mixed in this red clay are remarkably 
heavy, and of a blackiſh brown, or dark grey 
colour; they are either roundiſh or kidney ſha- 
-ped, and of a cruſtated ſtructure, the ſmall maſſes 
; being formed of concentric cruſts or folds like 
8. ag onion, though in ſome varieties the ſmall maſ- 
| ns i Kh 
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ſes of ore are of a mote d v pQure, without 
the appearance of different folds or eruſts. The 
moſt profitable iron mines in Britain N 
this ſpecies of ore. 3 
24, Grey iron ore, of with there are many va» 
rieties, moſt of them pretty hard and heavy, and 
ſometimes of a dull blue, but generally of various 
ſhades of an iron grey colour. Some varieties | 
of the grey iron ores are of a granulated texture, - 
and compoſed, ſome of coarſe grains, reſembling 
coarſe iron when broken, and others of finer 
| grains, reſembling the ſteel-grained lead ores; ; ang 
ſome of theſe are of a blackiſh or dark grey, and ; 
others of a bright grey colour, reſembling” ſome 
- of the granulated lead ores. Again, ſome varie- 
ties of the grey ores are of a cubical or diced 
ſtructure, and others are ſcaly, and theſe are com- 
poſed of larger and ſmaller cubes, and of larger 
and ſmaller ſcales, in the fame manner As the 
| diced and ſcaly lead ores, which many of theſe , 
N reſemble, only that 7 5 are e of A duller bits, or | 
of an iron grey colour. | 
But 1 will not purſue this 1 Ghich ſs 
not very neceſſary, the iron ores in general being 
pretty eaſily known and diſtinguiſhed from all 
others, by their being accompanied with leſs or 
more of a browniſh red, or of a brighter red ſoft 
ſoil, which indelibly ſtains the hands and cloaths, 5 
and therefore I will leave the defeription imper- 
"FOL."I „ö 1 


Feat vin 8 to point out [ e of the 
many places in Scotland 185 1 haye ſeen ap- 


pearances of good iron mines; and it was/only 
for the ſake of communicating this local hiſtory, 


1 which may be of future uſe, that 11 b any: ws 


at all about iron. 
1 have formerly few appearances . iron 3 | 

in ſeveral places round the coaſts, from the weſt 

Aide of St Andrews to Montroſe; 5 but it is ſo 


. ago, that I can now $119.00 diſtin8 account 
of the matter, | 


About ſeven or 098 = 1 5 of Motitroſe, 


| in the neighbourhood of a fiſhing town, which, 1 15 | 1 


think is called, John's-Haven, there are ſtrong 


| appearances of plenty of good. iron, ore, paRticus . 5 


larly near Mr Carnegie of Charlton's lime'y works. 
The iron among theſe lime works appears at firſt. 
fight. to be plenty and good, but my ſtay there. 

was ſo ſhort that I had no time to examine it mj- 4 
nutely, It is eaſily, diſtinguiſhed, by the ſtrong, . 
red, ſtaining ſoftneſs which accompanies it. * 


| von ore is found . it is melt fins to 'the 


horn are . of i an ore 8 
= lime- works and Stonehaven, au between 

tonehaven and Aberdeen, Wes nin (Fhich l 
can ſay nothing diſtinctiy. Pry 

"There are ſtrong appearances br. iron {apa 
he coaſt, about the Ord | of er and in 


at 


* 0 N . . + + | | 
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many FEI helped Ora and Wick, and A en 
the northward of Wick. . „ 


I The conſt of Caithneſs is nia for vided)" 4 
high. rocky cliffs, in which great numbers f * 
veins, or perpendicular mineral fiſſures appear, _ 
many of which contain iron ore, L remember | 4. 
obſerving ſome of theſe near the old ruinou 
_ caſtle of Girnigo, and between Girnigo and the - 
caſtle of Ackergill. Theſe veins appeared to rom 
bold and roomy, and to contain plenty of good 
iron ore, from the abundance of a. bright red 
iron earth found in the ſurface. of them'; bur i 
did not thoroughly examine circumſtances, ha. 
ing no proſpect then that iron ore YOu 10 ſoon b 
| EET in Scotland. 
There is great abundance of bog ore” over all 
"& tow country of Caithneſs, In many places it 
almoſt covers the whole face of the ground to a 
| conſiderable depth. It is eafily known and diſ- 
eee by: the friable conſtitution of its miſha« 
pen ; by its blackiſh and ruſty colour on 
the outſide, and by its blackiſh grey colour and 
b ated porous texture in the inſide. It is al- 
ways found looſe upon the ſurface of the ground, 
in the ſame, manner as float ore, without any | 
connection with vein or ſtratum. VV 
Iron ore has been wrought in the main iland 
of . and Hs for uſe at adi con- 
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0 „lich 1 n 5 nothing farther, as 1 
Pig ſaw it. 

Good iron ore appears in the ume 1090 of 
" Kifern's in Roſsſhire, where the rich copper men- 
tioned above was found. I did not traverſe 
all the lime rocks at Kiſſern, but I ſaw fine 
iron there in two different places, and of two 


different ſpecies. The firſt which I obſerved is 
grey iron ore, contained in a perpendicular fiſſure 
or rake vein, which appears diſtinctly in the fide 
of a ſmall rivulet near the road, upon the ſouth | 
"fide of the field in which the copper was found, 


This vein, if l remember well, is between two 


and three feet wide at the ſurface, and full of. 
good - like grey iron ore. In the ſecond place 


which I obſerved, the iron ſeems to be of the ſpe- ” 
cies called kidney ore, and it is contained in a 


flat or dilated vein in the lime- ſtone, and ſituat- 


ed about a hundred yards or more weſtward from 


the copper vein. I ſaw not the leaſt trial upon 
| either of theſe two, but they appear to be. very 


ood, The fite of them and of the copper is 


| about a mile from the fea, or ſalt-water loch of 


24 am a perſuaded that 0 of the: welter ; 
Iles abound in iron ore, ſome of which I have 


ſeen in Cannay, &c. which Lhad n not time to era. 


mine. | 


* ha,” 
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a appears plency of good iron a ſe 


ved mineral veins in the ſouth fide of the min- 
ing iſland of Iſla, part of which is found in the 
lime within the bounds of the lead mining field; _ 
and part to the ſouth of the field which abounds 
| moſt in lead ore. There are many appearances 
of iron along the coaſt of "Iſla, which 1 have ons ' 
ly ſeen at a diſtance, but from what came under 
my eye, I am confident that Ifla is an > eligible . 
place to ſearch for a valuable iron mine, which 
would anſwer well for iron works upon the 
Clyde, in Sac or in N 1 705 of * 1 1 
coaſt. Y « 
A wong appearance of a 9550 tut . 

iron is to be ſeen in the hills which are ſituated 
to the eaſtward of Girvan in Ayrſhire, which 
appearance of iron ſtretches away longitudinally 
towards the north-eaſt, as far as the pariſnes f 
New Cumnock and Muirkirk, which may be 
- | ſoon of great uſe to the new iron works lately 
- ereted at Muirkirk, and perhaps to others i in the 
courſe of time, there being plenty of coal and 
coal · field iron-ſtone in the We parts of 

| W gere : | 
Iron mines appear in | manyplaces upon the ſea 
cokl of Galloway, particularly in the pariſh' of 
Colvend, both to the weſt and eaſt of the copper 
mining field above-mentioned, where many veins 
containing kidney ore and 3 are to be 


en 
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The 3 ade of ww Ochil bills ns 
1 in iron, which I have ſeen in eroſſing thoſe hills. 
u ſtretches longitudinally, but of what quality! 
do not know; however, it” deſerves to be aſcer- 
tained, the ſite being convenient, ſor the great 


E. Auantities of excellent coal and iron- tone of the 
i coal: field found upon the banks of the Devan, a 
5 N W e * Me moors uy the INES 


. 15 The iron ore or 1 at t Noblehoule is 
pretty well, known, being opened a little a few 
years ago by the proprietor, Sir William Mont- 
| '  gomery of Magbyhill. This is not à vein, but 
SO 1:3 a firatum of i iron, which ſtretches longitudinally 
. a c ſiderable way towards the north-eaſt and 
, Touth-yelt, through the lands of Magbyhill, La 
* Mankha, and others. This ſtratum of iron is of 
conſiderable thickneſi, being above twenty feet 


ſlurface near Noblehouſe. It is a ſlaty or thivery 
iron ore, or iron ſtone, of a reddiſh brown co- 
lour, and ſmooth uniform texture in the inſide 
the maſſes when broken, and mixed with 
"g iron earth ai the ſame. colour.” Whos 


acroſt the ſtratum where it was opened at the 1 5 


. Ak Fry upon as ; bowie 


che furiace of the ſtratum, which malt b. be mixed . 


With ſurfac 


cher if worked down to a proper depth, 1 


7 h carried down by rains into 
the iron ore ir ages, I imagine it BIEN e 


perſuaded that this will becomé of great e 


in the courſe of time,. as the extenſiye mulrs to 


the north of it abound in eval. and .coal-field., | 


iron-ſtone, and the ſituation only fixteen miles 
from Edinburgh, and convenient for che extenſive - 
inland countries to the ſouth and welt of ii. 
The beſt of all iron: ſtone, which is found i in 
. ſtrata, and alſo in detached glebes and no- 
bules in the argillaceous ſtrata which accompany 
ſeams of coal, abounds in all parts of Sevtland - 
where any ſtrata of coal have been diſtoyered. 
1 call this iron-ſtone of the coal field beg * 
is always found in thoſe argillaceous ſtrata which , 
attend coal; and which are very commonly the 
immediate roof of coal; and therefore, it is . 
£ * zomary. to runimage the coal waſtes for this ſort 
of iron; tone, from whence it is raiſed much 
cheaper than'by digging it out of ſolid ground. 
This ſpecies of iron- tone is found upon — 
* fides of the frich of Forth, from the ealk of. 
Fife and oppoſite, all the way up to Stürziag, a L 
length of more than fifty miles, and in z great 
many places it is found quite down 10 the ſhore, -. 
0 within flood-mark. yo: the north. kide of , 
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-field, wins teen the FOR 
ſtone field is generally about eight miles broad 
from the ſhore inland, and in length, as hinted 
before, above fifty miles. The iron-ſtone in this 
extenſive coal - field is very plenty and very good, 
and it is all entire, excepting a very little, which 
the Carron Company have picked near the ſhore, 
and a conſiderable quantity which my have ta- 
ken from Pitfirran. 
Ihe inland coals at a diflance: oanln As "Ro 
are remarkably good and plenty in ſeveral parts 


of Fife and Clackmannan ſhires, and as there is ap- 


pearance of iron ore in the Ochil hills, this coun- 


TE try may, in the courſe of time, become the ” 5 
of extenſive and valuable iron works. 


The iron · ſtone upon the ſouth ſide of the Forth | 
und as abundant and as good as upon the 
north ſide, with this addition, that in many 
6 places the coal and iron. ſtone field upon the ſouth 
ſide is more than double the breadth of the other. 
The greateſt part of this ſouth field reaches from 


the banks of the Forth all the way to the ſouth 


ſide of Ayrſhire, which is more than fix times 
the breadth of chat upon the Fife 1 of the wa- 

. * * 
| The Mid-Lothian coal and endes field 
reaches from the. ſouth ſhore of the Forth near 
twenty miles up the country towards the ſouth- 
Ky ny and jt is of pretty equal breadth, being 
every 
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. every LP 8 twelve or thirtoen miles ds , 
The ſouth-eaſt fide of this field conſiſts of a range 
of horizontal ſtrata, and the north-weſt ſide of 


vertical or greatly ſloping ſtrata, and both ranges 


abound in good coals and iron-ſtone, The flat, 
broad, or horizontal coals of this great field are of 


excellent quality, and remarkably plenty and cheap 


in the neighbourhoods of Ormilton, Cranſton, Ca- 
rington, and Temple, which diſtricts alſo abound 
in good iron-ſtone ; and therefore, theſe are ſup- 
poſed to be good ſituations for iron works; and 
iron ore is found in abundance at Noblehouſe, 
and farther eaſt ; and there is appearance of iron 
ore in the range 70 hills upon the ſouth ſide of 
this coal- field. | 
In the range of vertical and greatly loping 
ſtrata, in the north-weſt ſide of the Mid-Lothian 
coal-field, there are a great number of thick | 
ſeams of excellent coal, and the ſtrata of iron- 
ſtone are innumerable, beſides a great quantity 
of nodules contained in thick beds of coal-till, 
and all apparently of excellent quality. The 
_ coals of this range, for eight or. ten miles from 
the ſhore, ſell at a good price, being carried to 


Edinburgh; but farther up the country they are 


of ſmall value, and not worked at all, or none to 
ſignify ; and, therefore, it is preſumed, that the 
neighbourhoods of Auchindinny, Pennycuick, 


and Newhall, would be eligible ſituations for iron 
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N which can be ſupplied” with” a TL 
cheap coals from the horizontal ſtrata upon the 
ſouth, and from the edge ſeams upon the north 9 
ſide of the river Eſk, and with abundance of = 


iron-ſtone from both, part of which can be cart- 
ed weſtward from the coal waſtes of Loanhead 
and Gilmerton ; and there 1s abundance of iron 
ore for mixing with the ſtone at Noblehouſe, and 
farther eaſt, at a ſmall diſtance from theſe Pro. 
poſed iron works. 
It ſhould give real pleaſure to all the friends 
of our national proſperity to obſerve, that i Iron 
works have been lately erected at Cleugh, upon 
the banks of the river Clyde above Glaſgow, and 
at Muirkirk, which I heartily wiſh may ſucceed. 
Other proper inland ſituations in the counties of 
Lanark, Renfrew, and Ayr, where coals are plenty, 
excellent, and of ſmall value, and the iron-ſtone 


plenty and good, are ſo numerous, that I will 


not attempt to point them out. I wiſh that plenty 
of good iron ore were to be found contiguous to 
theſe ſituations. But I have already ſaid as much 
upon this ſubject as is conſiſtent with brevity, 
| . and truth, 


THE END OF VOLUME I. 


| ERRATA bin | chis VOLUME, 


In the PREFACE, 


"© 27. line 1 T. after the word and, read 1 I bope to. 


25. I. 19. for for, read il. 


„ EMOR 1. 

5 4 1. 13. for of working, read and working. 
19. I. 4. for aright, read right, _ 
24. |. 23. for are, read is. 

28. I. 6. for is, read are. 

39. 1. 3+ for ſtrata of ball, read ſtrata and ball, 


146. I. 10. read compoſed altogether of the lame ſtrata of 


coal metals, 
186. 1. 15. read ſufficient to Niners them to. 
191. J. 3. for unreaſonable, read unſeaſonable. 
226. 1. 26. for diſcompoſed, read decompoſed. 
249. I. 1. for cake, read cokes. 
299. J. 12. for they, read the ſoft ſoils, 
309. I. 6. for latch holes, read loch holes. 
311. I. 11. for waſhing, read ruſhing. 
317+ I. 16. for figures, read fiſſures, 
361. l. 17. fer round, read rounded, 
364. I. 17. this mark | ſhould be thus +, 
303. 1. 18. for whinſtone, read veinſtone. 
366. 1. 16. for baſing, read baring. 


1 I. 16. for worked, read marked. 


395. J. 26. for ſacred, read ſound, _ 
40g. J. 8. for perpendicular, read particular, 
427. and 428, for Olrick, read Old Wiek. 
Ar. I. g. for ad, read 3d. 
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